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Disclaimer Statement
The USDA Forest Service uses the most current and complete
data available. GIS data and product accuracy may vary. Using
GIS products for purposes other than those for which they were
intended may yield inaccurate or misleading results. The USDA
Forest Service reserves the right to correct, update, modify, or
replace GIS products without notification. This map is not a legal
land line or ownership document. Public lands are subject to
change and leasing, and may have access restrictions; check with
local offices. Obtain permission before entering private land.
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Disclaimer Statement
The USDA Forest Service uses the most current and complete
data available. GIS data and product accuracy may vary. Using
GIS products for purposes other than those for which they were
intended may yield inaccurate or misleading results. The USDA
Forest Service reserves the right to correct, update, modify, or
replace GIS products without notification. This map is not a legal
land line or ownership document. Public lands are subject to
change and leasing, and may have access restrictions; check with
local offices. Obtain permission before entering private land.
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Disclaimer Statement
The USDA Forest Service uses the most current and complete
data available. GIS data and product accuracy may vary. Using
GIS products for purposes other than those for which they were
intended may yield inaccurate or misleading results. The USDA
Forest Service reserves the right to correct, update, modify, or
replace GIS products without notification. This map is not a legal
land line or ownership document. Public lands are subject to
change and leasing, and may have access restrictions; check with
local offices. Obtain permission before entering private land.
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Alternative 3
Operations Map

Williams Ranger District
Kaibab National Forest
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Disclaimer Statement
The USDA Forest Service uses the most current and complete
data available. GIS data and product accuracy may vary. Using
GIS products for purposes other than those for which they were
intended may yield inaccurate or misleading results. The USDA
Forest Service reserves the right to correct, update, modify, or
replace GIS products without notification. This map is not a legal
land line or ownership document. Public lands are subject to
change and leasing, and may have access restrictions; check with
local offices. Obtain permission before entering private land.
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The USDA Forest Service uses the most current and complete
data available. GIS data and product accuracy may vary. Using
GIS products for purposes other than those for which they were
intended may yield inaccurate or misleading results. The USDA
Forest Service reserves the right to correct, update, modify, or
replace GIS products without notification. This map is not a legal
land line or ownership document. Public lands are subject to
change and leasing, and may have access restrictions; check with
local offices. Obtain permission before entering private land.




Bill Williams Mountain Restoration Project

Alternative 4
Operations Map

Williams Ranger District
Kaibab National Forest

Hancock Datum: NADS83 October 17, 2011

Legend

\_~ Project Roads
D Bill Williams Mt. Project Boundary (17,666 Acres)
Logging Operability Zones (11,150 Acres)
01 - Conventional (8744 Acres)
02 - Steep Conventional (979 Acres)
06 - Mixed Conventional (1403 Acres)

Map 10

1:45,000




Bill Williams Mountain Restoration Project

Alternatives 4
Transportation System Map

Williams Ranger District
Kaibab National Forest

Hancock Datum: NAD83

October 17, 2011

\

Map 11

— Existing Roadbeds (73 miles)

Non-FS Jurisdiction (15 miles)

Temporary (38 miles)

Project Boundary

N

0 0.375 0.75 1.5 Miles WA )

I TN Y N N N/
1:45,000 S

Disclaimer Statement
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data available. GIS data and product accuracy may vary. Using
GIS products for purposes other than those for which they were
intended may yield inaccurate or misleading results. The USDA
Forest Service reserves the right to correct, update, modify, or
replace GIS products without notification. This map is not a legal
land line or ownership document. Public lands are subject to
change and leasing, and may have access restrictions; check with
local offices. Obtain permission before entering private land.
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Appendix B — Soil and Watershed Best Management Practices

Resource protection measures listed below include references to standard SWCPs and BMP’s
found in the Soil and Watershed Conservation Practices Handbook (USDA, 1990). Resource
protection measures are implemented to minimize nonpoint source pollution as outlined in the
intergovernmental agreement between the Arizona Department of Environmental Quality and the

Southwestern Region of the Forest Service (ADEQ, 2008).

Note that no resource protection

measures are required for the No Action Alternative. Table 3.4.4-1 provides a summary of soil
and watershed protection measures for the Bill Williams Mountain Restoration Project.

Table 3.4.4-1. Resource Protection Measures Required for All Action Alternatives.

BMP Mitigation Purpose Effectiveness
#
BMP | Implement Best Management Practices | To minimize impacts to soil 1
#1 where needed prior to project and water resources from
implementation. project implementation, to
minimize non-point source
pollution, to adhere to the
Clean Water Act, and to
adhere to the
intergovernmental agreement
between Region 3 of the
Forest Service and the ADEQ.
BMP | On areas where prescribed fire is to be | To maintain long-term soil 1
#2 used, fire prescriptions should be productivity.
designed to minimize soil temperatures
over the entire treatment area. Fire
prescriptions should be designed so
that soil and fuel moisture temperatures
are such that fire intensity is minimized
and soil health and productivity are
maintained. Broadcast burning should
not be conducted in TES map units
currently in unsatisfactory soil
condition.
BMP | On areas where prescribed fire is to be | To maintain long-term soil 1
#3 implemented, retain approximately 3-7 | productivity.
tons/acre of course woody debris in
ponderosa pine and pinyon stands to
be left on-site after the prescribed
burns and fuelwood gathering.
BMP | On areas to be prescribed burned, if To minimize soil detachment 1
#4 containment lines are put in place, and delivery to stream

rehabilitate lines after use by installing
fireline BMPs. If line is only to be
waterbarred, disguise the first 300 feet

courses as sediment.




BMP Mitigation Purpose Effectiveness
#

of line from roadways or otherwise

restrict motorized access to discourage

use.
BMP | Do not blade roads when the road To minimize soil particle 2
#5 surface is too dry. If the road surface is | detachment and fugitive dust,

too dry, water should be applied, or and to ensure the longevity of

road blading should be scheduled when | road surface material.

adequate moisture is present to

complete road reshaping.
BMP | All fueling of vehicles will be done on a | To prevent contamination of 1
#6 designated upland site. If more than soil and water resources from

1,320 gallons of petroleum products are | accidental petroleum

to be stored on site or if a single hydrocarbon spills.

storage tank exceeds 660 gallons, then

a spill prevention control and

countermeasures (SPCC) plan will be

prepared as per 40 CFR 112.
BMP | Clean all equipment prior to entry on To minimize the spread of 1
#7 site with a high pressure washer to invasive or noxious weeds

remove mud, debris, and vegetative into the project area

material from the equipment.
BMP | Clean all equipment prior to leaving the | To minimize the spread of 1
#8 project area with a high pressure invasive or noxious weeds to

washer to remove mud, debris, and off-site areas and to prevent

vegetative material from the equipment. | track-out of mud and debris

onto public roadways.

BMP | Temporary access routes for fuelwood | To minimize the number of 1
#9 gathering should not have long, straight | acres disturbed and to

runs down slopes that would re-direct or | minimize potential adverse

concentrate water flow. These access |impacts to surface water

routes should also be located out of quality.

filter strips (exceptions are at approved

crossings).
BMP | Forest Service approved native seed To minimize soil loss and 1
#10 | should be broadcast over disturbed potential sedimentation of

areas such as decommissioned roads,
log landings, skid trails, and pile burning
areas as necessary to stabilize soils.
Seeding rates should be 8-10 Ibs. per
acre pure live seed. Recommended
native species include:

Western wheatgrass (Pascopyrum
smithii)

stream courses from
harvesting operations and to
minimize noxious weed
spread and re-establish native
vegetation




BMP

Mitigation

Purpose

Effectiveness

Arizona fescue (Festuca arizonica)
mutton grass (Poa fendleriana)
sideoats grama (Bouteloua
curtipendula)

blue grama (Bouteloua gracilis)
mountain muhly (Muhlenbergia
montana)

winterfat (Krascheninnikovia lanata)

Seeding should only be conducted
where there is insufficient woody debris
to protect soil surfaces from erosion in
order to minimize possible introduction
of invasive plant species.

The seed mix can contain a mixture of
all or some of these suggested species,
depending on site considerations.

Other acceptable erosion control
measures include, but are not limited to,
distributing slash, waterbarring
(waterbars should not be more than two
feet deep and require at least a ten foot
leadout. Permanent water diversion
structures are only to be installed using
equipment with an articulating blade.

BMP
#11

Road drainage is controlled by a variety
of methods including rolling the grade,
insloping, outsloping, crowning, water
spreading ditches (turnouts), and cross
drainage. Sediment loads at drainage
structures can be reduced by installing
sediment filters such as rock and
vegetative energy dissipaters, and
settling basins.

To minimize soil movement
and maintain water quality.

BMP
#12

Do not operate equipment when ground
conditions are such that soil rutting,
compaction or puddling can occur.

To maintain long-term site
productivity.

BMP
#13

Treatment areas should be designed in
a manner that minimizes soll
disturbances and facilitates BMP
implementation. TES maps should be
reviewed for location of site specific
BMP’s in specified TES map units.

To maintain long-term soil
productivity.

BMP
#14

Activity generated slash from forest
thinning are to be removed from stream
courses and/or drainages. Trees are to

To protect surface water
quality




BMP Mitigation Purpose Effectiveness
#

be felled outside the stream courses

and/or drainages and not across

drainages.
BMP | Do not hand pile slash in designated To prevent organic matter 1
#15 | Stream courses or drainages, or other | loading of stream course and

designated protected areas. to prevent erosion and

sedimentation of stream
courses and water bodies.

BMP | Ensure that existing drainage structures | To prevent erosion and 1
#16 | onroads (rolling dips, culverts, rock sedimentation of stream

crossings, etc.) are functioning courses and water bodies.

correctly.
BMP | Lead out ditches (turnouts) should be To prevent erosion and 1
#17 | maintained in a manner that does not | sedimentation of stream

allow sediment laden runoff to enter courses and water bodies.

stream courses and/or drainages.
BMP | Adverse skidding (i.e., skidding To prevent excess rutting and 1
#1g | Upslope) should be avoided to the compaction of soil surfaces

greatest extent practicable. and minimize downhill

Uphill yarding is preferred. Where movement of slash and soils.

downhill yarding is necessary,

reasonable care shall be taken to lift the

leading end of the log.
BMP | Machine piling of activity-related slash | To prevent excess rutting and 1
#19 | should be conducted with an excavator | compaction of soil surfaces.

or track hoe with a bucket thumb rather

than dozers to prevent soil being

pushed into burn piles and minimize

soil disturbance.
BMP | Harvesting contractors should not be To maintain soil productivity 1
#20 | permitted to proceed to subsequent pay | across all activity sites

units until all necessary soil stabilization | throughout the project

measures are implemented. duration.
BMP | Primary skid trails should not occur To prevent excessive soll 1
#21 | Within 1 chain (66 feet) of Streamside disturbance in areas close to

Management Zones or run parallel to drainages

stream courses in these areas.
BMP | Skidder crossings of ephemeral To prevent excessive soll 1
#22 | drainages should be minimized and disturbance in areas close to

designated in timber harvest area maps
and on the ground

drainages and protect surface
water quality




BMP Mitigation Purpose Effectiveness
#
BMP | Designated skid trails and log landings | To minimize the number of 1
#23 | Will be required within the Timber Sale | acres disturbed.
Contract on all cutting units. Skid trail
design should not have long, straight
runs that would direct water flow. Skid
trails should also be located out of filter
strips (exceptions are at approved
crossings).
BMP | Felling to the lead will be required Felling of timber should be 1
#24 | Within the Timber Sale Contract (TSC) | done in a manner that
to minimize ground disturbance from minimizes ground disturbance
skidding operations from skidding operations.
BMP | On sites with impaired soils, do not To maintain vegetative ground 1
#25 | prescribed burn without prior approval | cover and adequate organic
of a soil and water specialist. matter to improve soil
condition.
BMP | Where fuelwood sales are used to To minimize impacts from 1
#26 | remove material, utilize created slash to | temporary roads by covering
cover and disguise temporary roads, mineral soil, improving ground
minimize sediment movement from cover, providing a mulch for
roads, and prevent unauthorized future | plant re-establishment and
use of temporary roads. minimizing potential sediment
movement by increasing
surface roughness.
BMP | Use the following BMP techniques to | pinimize sediment delivery to 1
497 minimize sedimentation from road and | stream courses from road and

trail construction and maintenance:
e Outsloped road surface;

e |eadout ditches and relief
culverts;

e Energy dissipators on culverts;
e revegetate cut and fill slopes;

e Riprap installation at stream
crossings to protect water
quality;

e Riprap or rock at intersections
with paved public roads to
prevent track-out of mud and
debris

skid trail construction and
maintenance.

Protect public safety by
preventing deposition of mud
and debris onto paved public
roads.




BMP Mitigation Purpose Effectiveness
#
¢ Rolling grades.

BMP | After use, all temporary roads will be To return temporary roads to 1
#28 | ripped to a shallow depth (<6”), seeded | productivity

using the seed mix specified in BMP

#10, drained through installation of

necessary water diversion structures

and covered with slash from landings.
BMP | Locate new trail segments on-contour To minimize soil erosion from 1
#29 | to the greatest extent possible. If cut skid trails

and fill is required to establish
serviceable trails, preferred drainage is
outsloping of trail surfaces. Utilize
additional drainage features outlined in
BMP #27 in design and maintenance of
the trail as warranted.

In order to ensure that soil and watershed desired conditions are achieved and remain consistent
with the Forest Plan, monitoring of soil disturbance caused by timber harvesting; use of
prescribed fire; precommercial thinning (both mechanized and non-mechanized); road
construction, maintenance and obliteration; and commercial and personal fuelwood gathering is
advised. Best Management Practices (BMP) implementation monitoring and soil disturbance
monitoring should be conducted following treatment activities in order to ensure proper
implementation of BMPs to prevent erosion and sedimentation and to ensure activities are
consistent with Forest Plan Standards and Guidelines. A recommended soil and watershed
monitoring plan is summarized below.

Phase 1 — During Timber Harvest Activities

The timber sale administrator will monitor the implementation of BMP’s during timber
harvesting activities. Notes taken by the timber sale administrator will be used to track any issues
or problems with BMP implementation. The Forest Soils and Watershed Specialist will provide
assistance as needed by the timber sale administrator to provide clarification of BMP’s specified
in the Environmental Impact Statement (EIS).




Phase 2 — Timber Sale Closure

The timber sale administrator will verify that the timber sale purchaser has implemented all
erosion control measures prior to the closure of the timber sale. Primary responsibility will be
that of the timber sale administrator with assistance from the Forest Soils and Watershed
Specialist if needed.

Phase 3 — Broadcast and Pile Burning

The District Fire Management Officer will verify that all erosion control measures associated
with all burning activities has been implemented. The Forest Soils and Watershed Specialist will
provide assistance, if needed.

Phase 4 — Effectiveness Monitoring

Within the first 5 years following timber sale closure, BMP’s are evaluated for effectiveness.
Monitoring will concentrate on such items as erosion control measures for skid trails, log landing
or decking areas, road maintenance, road obliteration, and burned areas. The Forest Soils and
Watershed Specialist will conduct a soil condition evaluation within cutting units. Focus on such
items as vegetative ground cover, coarse woody debris, erosion, soil compaction, and soil
displacement. All monitoring results are documented. Primary responsibility is with the District
Ranger and the Forest Soils and Watershed Specialist.

Phase 5 — Follow Up

Documented information obtained from monitoring is used to adjust BMP’s as necessary, to
improve implementation and effectiveness of BMP’s. Information regarding monitoring results
and recommended changes to BMP’s will be made available to the Arizona Department of
Environmental Quality (ADEQ) for review as specified in the Intergovernmental Agreement
between the State of Arizona and U.S Department of Agriculture, Forest Service Southwestern
Region. Primary responsibility is with the District Ranger and the Forest Soils and Watershed
Specialist.



Appendix C — Issue Processing Report



Bill Williams Mountain Restoration Project
Issue Processing Report
June 20, 2011

The following report was developed to document the interdisciplinary team’s consideration of
scoping comments. It documents how we identified significant and non-significant issues and
why we eliminated non-significant issues from detailed study. Significant issues were carried

forward and are addressed in the Environmental Impact Statement (EIS) (Section 1.6).

Issues serve to highlight effects or unintended consequences that may occur from the proposed
action and alternatives, giving opportunities during the analysis to reduce adverse effects and
compare trade-offs for the decision-maker and public to understand (FSH 1909.15, 12.4). An
issue is not an activity in itself; instead, it is the projected effects of the activity that creates the
issue.

The Forest Service reviewed all comments received in regards to scoping of the Proposed
Action. A Notice of Intent was published in the Federal Register on Thursday, April 21, 2011.
The NOI asked for public comment on the proposal by May 23, 2011. In addition, the Forest
invited public comment and participation through listing of the project in the Schedule of
Proposed Actions (SOPA); posting the scoping packet online
(http://fs.usda.gov/goto/kaibab/projects); and mailing letters to potentially interested persons,
tribal governments, and State and other Federal agencies. A scoping meeting was also hosted at
the Williams Ranger District on Wednesday May 11, 2011 to discuss the proposed action and
accept comments.

Each comment received was considered and evaluated to determine whether the issue was
significant or non-significant. Significant issues were defined as those directly or indirectly
caused by implementing the proposed action. Non-significant issues were identified as those: 1)
outside the scope of the proposed action; 2) already decided by law, regulation, Forest Plan, or
other higher level decision; 3) irrelevant to the decision to be made; or 4) conjectural and not
supported by scientific or factual evidence. Some comments/issues were also considered non-
significant because they would be addressed through routine analyses and/or processes.

Once comments were received (email, letter, phone call record, comment form, etc.), they were
assigned a comment number (Appendix 1). The first number represents the document number
(based on the order in which it was received) and the second number represents the individual
comment/issue within that letter that required consideration (ex. issue number 3-4 was the sixth
comment/issue the FS responded to within the third letter received). Each issue is summarized
below and in bold text is the determination that was made regarding whether the issue was
significant or non-significant and how it was resolved. This process is documented in the
following pages.


http://fs.usda.gov/goto/kaibab/projects�

Issue Processing Results

1-1 I support the project and any efforts to improve forest health.
Non-Significant Issue — This comment is supportive of the project.

2-1 Please continue to consult with the Hopi Tribe on this project.

Non-Significant Issue — The Kaibab National Forest routinely consults with the Hopi Tribe and will
continue to do so with this project. Documentation of our consultation efforts will be presented in
Chapter 4 of the EIS.

3-1 Removing most of the dead trees, both standing and fallen, will greatly reduce the fire danger.
Non-Significant Issue — The purpose and need for the project recognizes the need to reduce fuel
buildup and reduce the risk for intense stand-replacing wildland fires. The proposed action was
developed to meet the purpose and need.

3-2 Prescribed burning will increase debris flow and increase surface erosion. The water treatment plant
will not be able to remove debris and burned smell in the runoff.

Significant Issue — The effects from prescribed burning will be analyzed and discussed in the EIS.
Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the
likelihood of erosion problems.

3-3 Prescribed burning will affect unique plants such as the ferns about one mile up the Benham Trail.
Non-Significant Issue — The effects from prescribed burning on rare plants will be analyzed and
discussed in the EIS. Ferns are not a Threatened and Endangered Species (TES); Forest Service
Sensitive Species; nor a Management Indicator Species (MIS).

3-4 The project will increase sediment loads which will impact the water quality of my well.
Non-Significant Issue — The effects from prescribed burning will be analyzed and discussed in the
EIS. Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the
likelihood of erosion problems.

4-1 There may be changes to the chemistry of the local water supply.
Non-Significant Issue — The effects to water quality will be analyzed and discussed in the EIS.

4-2 This burning portion of this project cannot be completed safely.

Non-Significant Issue — While safety is very important and there are inherent risks when
conducting prescribed burning efforts, the Forest believes it can successfully implement the
prescribed burning safely. Safety considerations will also be addressed in any prescribed burn plan
that will be developed for this project.

4-3 This project will cost too much money.

Non-Significant Issue — The EIS will discuss the economic impacts of the proposed action and
alternatives analyzed in detail. Implementation of the project will be dependent on available
funding and market conditions which are outside the scope of the project.

4-4 Do mechanical thinning for the first treatment, then burn.

Non-Significant Issue — The proposed action includes strategic fuel treatments which will be
implemented prior to any prescribed burning. Implementation of the mechanical treatments will be
dependent on available funding and market conditions which are outside the scope of the project.



4-5 There should be a campfire ban around the base of the mountain at least until this project is
completed.

Non-Significant Issue — The decision to implement a campfire ban in the project area is outside the
scope of this project. While a campfire ban can reduce the risk for an intense stand-replacing
wildland fire, it in no other way would meet the purpose and need for action nor would it assist the
Forest in meeting or moving towards the desired conditions for the area.

4-6 Free use firewood areas should be indentified.

Non-Significant Issue — Firewood collection is already a part of the proposed action (Post-
mechanical Treatments). The permitting of forest products is outside the scope of the proposed
action.

4-7 The project may hurt mixed conifer and wildlife areas.
Non-Significant Issue — The effects to mixed confer stands and wildlife areas will be disclosed in the
EIS.

4-8 The project needs to be completed asap.
Non-Significant Issue — Implementation of the project would begin in 2012 and would occur as
funding and/or favorable conditions allow.

4-9 Any effort to leave pre-settlement and old growth trees?

Significant Issue - A mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur.

4-10 Where will you get the funding to complete the project?
Non-Significant Issue — Funding for the project is dependent on Congress and is an issue outside
the scope of the project.

4-11 Is it going to be easy to sell the timber?
Non-Significant Issue — The selling of the timber is dealt with as a part of implementation of the
project and an economic analysis will be done as part of the EIS.

4-12 What are you doing about aspen restoration?
Non-Significant Issue — The treatment of Aspen is addressed in the project proposal.

4-13 Concerned that fuel loading is getting worse up there.
Non-Significant Issue — The Purpose and Need for Action identifies the need for reduced fuel
loadings.

4-14 You should start the project in Zone 1 now instead of waiting for approval of whole project.
Non-Significant Issue — Implementation of the project would begin in 2012 and would occur as
funding and/or favorable conditions allow.

4-15 Are there going to be diameter caps on timber removed?

Significant Issue - A mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur.

4-16 Prescribed burning will result in increased ash filling Benham tanks.



Significant Issue — The effects from prescribed burning will be analyzed and discussed in the EIS.
Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the
likelihood of erosion problems.

4-17 Vertical arrangement of Strategic fire lines around blocks may result in erosion problems.
Significant Issue — The effects of the strategic fuel treatments will be analyzed and discussed in the
EIS. Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the
likelihood of erosion problems.

4-18 Are we removing riparian or wetland vegetation during project?
There are no riparian areas or wetland vegetation in the project area and implementation of the
project will follow Forest Plan guidance and BMPs.

4-19 Map #5 needs to be corrected to show consistent road lengths that will be open or closed after
project.
Non-Significant Issue — The maps will be updated as the planning process continues.

5-1 The purpose and need can be met without the 3 site-specific FP amendments.
Significant Issue — This issue suggests an alternative with no Forest Plan amendments.

5-2 Prescribed burning can be used to a greater degree with less vegetation manipulation.
Significant Issue — This issue suggests an alternative with limited mechanical treatments or a burn
only alternative.

5-3 There should be a 16 diameter cap on the cutting of ponderosa pine.

Non-Significant Issue — The agencies experience and interpretation of the best available science
does not support the claim that we can adequately meet the purpose and need for action with a 16”
diameter cap. However, a mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur. The effects to pre-settlement and old growth trees will be
analyzed and discussed in the EIS.

5-4 Our preferred management approach (see the Citizen’s Alternative) should be used.

Non-Significant Issue — The suggested alternative was considered in whole and in part and did not
present any issues other than those already considered in this report. An alternative was considered
but eliminated from detailed study to reflect the suggested alternative.

5-5 There should be no temporary or new road construction to protect the watershed. Hand crews can be
used in areas with no road access.

Significant Issue — Implementation of Soil and Watershed Best Management Practices (BMPs)
would reduce the potential for impacts from road construction to the watershed.

5-6 There should be an action alternative that does not include site-specific FP amendments.
Significant Issue — This issue suggests an alternative with no Forest Plan amendments.

5-21 There should be an action alternative that would place a 16” diameter cap on ponderosa pine.
Non-Significant Issue — The agencies experience and interpretation of the best available science
does not support the claim that we can adequately meet the purpose and need for action with a 16”
diameter cap. However, a mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken



to allow harvesting activities to occur. The effects to pre-settlement and old growth trees will be
analyzed and discussed in the EIS.

5-7 The EIS must consider a statistically-valid risk of catastrophic fire as well as the required
maintenance schedule and costs to keep that risk low against the impacts from logging on other resources.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

5-8 You must account for cumulative effects of fuels treatments over time.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

5-9 You must realize that with climate change, it may be impossible to stop uncharacteristic wildfire and
spending money on expensive management actions may be futile.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

5-10 It is a false assumption to think the no-action alternative will result in crown fires.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

5-11 Cutting large trees to reduce fuels is contrary to fuels reduction or forest restoration objectives.
Non-Significant Issue — The agencies experience and interpretation of the best available science
does not support the claim that we can adequately meet the purpose and need for action without
cutting large trees. A mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur. The effects to pre-settlement and old growth trees will be
analyzed and discussed in the EIS.

5-12 There is lack of empirical evidence supporting mechanical fuels reduction treatments will reduce the
severity of wildfire and the FS is required by NEPA to disclose and discuss this “responsible opposing
view.”

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

5-13 All large trees should be retained because a 16” diameter cap will achieve crown fire hazard
prevention.

Non-Significant Issue — The agencies experience and interpretation of the best available science
does not support the claim that we can adequately meet the purpose and need for action with a 16”
diameter cap. However, a mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur. The effects to pre-settlement and old growth trees will be
analyzed and discussed in the EIS.

5-14 Failure to discuss the findings of Odion et al. 2004 and Perry et al. 2004 regarding crown fire is a
violation of NEPA.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

5-15 The FS must consider the cost-effectiveness of the treatments, in particular, mechanical treatment
versus prescribed fire.



Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

5-16 The FS must consider in detail the impacts on forestlands from grazing activities.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
ElS.

5-17 The FS must fully disclose the cumulative effects of livestock grazing, timber harvest, fuel break
construction, thinning, prescribed fire, and road developments on water quality, forest health, wildlife
habitat, noxious weeds, cultural resources, and other resources.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

5-18 The FS must provide documentation that it is in compliance with NEPA regulations including the
requirement that the Service analyze the cumulative effects on this and other projects on various
terrestrial and aquatic wildlife species and various plant species.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

5-19 NFMA requires the FS to analyze impacts to Forest Plan Management Indicator Species as found in
the LMP.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
ElS.

5-20 The FS cannot sign the ROD until after the USFWS has completed the new consultation on the
Forest Plans and their effect on the MSO.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS. Consultation with the USFWS will be conducted in accordance with the Endangered Species
Act.

5-21 WildEarth Guardians requests the FS consider their Citizen’s Alternative described in their comment
letter pages 9-16.

Non-Significant Issue — The suggested alternative was considered in whole and in part and did not
present any issues other than those already considered in this report. An alternative was considered
but eliminated from detailed study to reflect the suggested alternative.

6-1 Keep in mind that the use of prescribed fire may result in an increase in ash into the water treatment
plant for the City of Williams. How will this increase affect the water supply?

Significant Issue — The effects from prescribed burning will be analyzed and discussed in the EIS.
Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the
likelihood of erosion problems.

7-1 Propose a campfire ban in project area with the boundary being FR 108 at least until the project is
implemented and completed.

Non-Significant Issue — The decision to implement a campfire ban in the project area is outside the
scope of this project. While a campfire ban can reduce the risk for an intense stand-replacing
wildland fire, it in no other way would meet the purpose and need for action nor would it assist the
Forest in meeting or moving towards the desired conditions for the area.

8-1 Leave some of the mountain as wild as you can for recreation.



Non-Significant Issue — The management of the project area is defined in and guided by the 1988
Kaibab Land and Resource Management Plan (as amended). The effects to recreation resources
will be analyzed and discussed in the EIS.

8-2 Open the area up to free use permits for the removal of forest products prior to implementation.
Non-Significant Issue — Firewood collection is already a part of the proposed action (Post-
mechanical Treatments). The permitting of forest products is outside the scope of the proposed
action.

9-1 Thin to pre-settlement conditions starting with Zones 1 and 2 and along South Perkinsville and FR 40
first.

Non-Significant Issue — Implementation of the project would begin in 2012 and would occur as
funding and/or favorable conditions allow.

9-2 Use mechanical thinning first before fire treatments for better control.

Non-Significant Issue — The proposed action includes strategic fuel treatments which will be
implemented prior to any prescribed burning. Implementation of the mechanical treatments will be
dependent on available funding and market conditions which are outside the scope of the project.

9-3 Open the project area up to firewood cutters.

Non-Significant Issue — Firewood collection is already a part of the proposed action (Post-
mechanical Treatments). The permitting of forest products is outside the scope of the proposed
action.

10-1 Be careful with treatments on the slopes and ravines to prevent runoff and erosion.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS. Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the
likelihood of erosion problems.

10-2 Habitat areas for MSO, goshawks and peregrine falcons will need to be treated very carefully.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

10-3 Keep a night patrol on prescribed burns for safety reasons.

Non-Significant Issue — While safety is very important and there are inherent risks when
conducting prescribed burning efforts, the Forest believes it can successfully implement the
prescribed burning safely. Safety considerations will also be addressed in any prescribed burn plan
that will be developed for this project.

10-4 Provide firewood opportunities for local use and sales.

Non-Significant Issue — Firewood collection is already a part of the proposed action (Post-
mechanical Treatments). The permitting of forest products is outside the scope of the proposed
action.

11-1 Wildlife areas will need to get the necessary attention particularly habitat for bobcats, goshawks,
peregrine falcons and MSO.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.



12-1 The decades long downsizing of the FS is the underlying problem in making the mountain able to
survive fire. This political agenda is harmful to our public lands.

Non-Significant Issue — Politics and the agencies administration of human resources is outside the
scope of the project.

13-1 Protect goshawk and MSO habitat.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

13-2 Maintain recreational opportunities.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

13-3 Protect T&E plants.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS and is to some degree already required/resolved by existing laws and regulations.

13-4 1 am concerned about an increase in invasive weeds.
Non-Significant Issue — This issue will be resolved by implementation of Forest Plan Standards and
Guidelines as well as Best Management Practices.

13-5 I am concerned about smoke impacts to residents.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS. Implementation of prescribed burning efforts will be approved by the Arizona Department of
Environmental Quality (ADEQ) and will include public notices of the prescribed burning efforts.

13-6 Protect cultural resources.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS. Mitigation measures have been developed to protect cultural resources.

13-7 The project should restore and maintain healthy aspen groves.
Non-Significant Issue — The treatment of Aspen is addressed in the project proposal.

13-8 The project should provide opportunities for fuelwood utilization, both commercial and personal
use.

Non-Significant Issue — Firewood collection is already a part of the proposed action (Post-
mechanical Treatments). The permitting of forest products is outside the scope of the proposed
action.

13-9 Minimize expansion of unmaintained roads.

Non-Significant Issue — A part of the purpose and need for action includes improving the motorized
transportation system to provide for a more sustainable road system where poorly located roads
are relocated or obliterated.

13-10 The project should protect and promote the growth of Native American medicinal and ceremonial
plants.

Significant Issue — A mitigation measures will be developed to protect and promote the growth of
Native American medicinal and ceremonial plants in consultation with the Tribes.

13-11 Treatments in the lower elevation ponderosa pine should aggressively thin and burn stands with the
objective of returning to reference conditions.



Non-Significant Issue — This issue is already a part of the purpose and need for action.

13-12 Maximum utilization of wood products is desirable.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

13-13 The greatest challenge is to maintain mixed conifer stands while reducing the potential for stand
replacing fire.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

13-14 Care will be required to balance hazard fuel reduction with other values and aesthetics.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

14-1 Temporary roads constructed on slopes have the potential to create more sediment per mile during
precipitation events than system roads. Please do not construct any temporary roads for this project.
Significant Issue — Implementation of Soil and Watershed Best Management Practices (BMPs)
would reduce the potential for impacts from road construction to the watershed.

14-2 Proposed roads will affect wildlife. Reduce all impacts from road construction.

Significant Issue — The issue suggests an alternative with no new road construction. Implementation
of Soil and Watershed Best Management Practices (BMPs) would reduce the potential for impacts
from road construction to the watershed.

14-3 Science indicates that timber harvest activities cause resource damage.

Non-Significant Issue — As part of the Environmental Impact Statement we will discuss the impacts
of the harvest activities proposed and the responsible official will consider those impacts when
making their decision.

14-4 If noxious weed treatment is planned, do not use herbicides containing glyphosate.
Non-Significant Issue — This issue will be resolved implementation of the “Design Features, Best
Management Practices, and Mitigation Measures” identified in the “Final Environmental Impact
Statement for Integrated Treatment of Noxious or Invasive Weeds on the Coconino, Kaibab, and
Prescott National Forests within Coconino, Gila, Mojave, and Yavapai Counties, Arizona” (2004).

15-1 If the mountain is control burned, the run-off is known to affect the water quality in the surrounding
lakes and the City’s ability to properly treat this water. Please conduct a study on the effects of control
burning on water quality.

Significant Issue — The effects from prescribed burning will be analyzed and discussed in the EIS.
Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the
likelihood of erosion problems.

16-1 A strategic treatment design must be incorporated into the project to retain and maintain structural
integrity of forest habitat, such as key placements of fewer target treatments along with a prescribed
burning plan to achieve restoration goals.

Non-Significant Issue — Prescribed burning and treatment areas are designed and strategically
located to retain and maintain structural integrity of forested habitats.



16-2 Consider previous treatments in the project area and vicinity to determine thinning treatment areas.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives and
cumulative effects in the EIS.

16-3 We recommend including recommendations developed from the recent Forest Health Focus effort.
Non-Significant Issue — The Bill Williams Mtn area was identified in the Forest Health Focus effort
as priority area for treatment.

16-4 The DEIS should disclose if an MSO PAC exists in the project area and the effects of the project to
the PAC. We recommend that the project enhances and protects MSO habitat within a PAC as
recommended in the MSO Recovery Plan.

Significant Issue — The EIS will disclose the effects and affected environment for Mexican Spotted
Owls, however this comment suggests an alternative that would not amend the Forest Plan.

16-5 A portion of the project area cover type is pine-oak. We recommend working with the FWS to
identify MSO pine-oak habitat to ensure treatments will benefit the MSO and restore the area.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

16-6 The MSO Recovery Plan identifies mixed conifer cover type and also refers to Douglas-fir and white
fir cover types. To assist the FS in identifying MSO habitat and potential treatments, we recommend
describing the project area in terms of mixed conifer cover type as defined in the MSO Recovery Plan.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

16-7 We recommend including MSO protected and restricted habitat as a discussion to avoid confusion in
the desired condition section.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

16-8 Desired Condition section also confounds MSO guidelines and northern goshawk guidelines.
Northern goshawk guidelines are also presented as desired conditions for mixed conifer (particularly
within MSO protected and target/threshold habitat) with no reference to guidelines described in the MSO
Recovery Plan. We encourage the USFS to refer to the MSO Recovery Plan management
recommendations (Volume I/Part I11; pp.82-96), and primary constituent elements found in the final

rule designating MSO critical habitat (August 31, 2004; 69 FR 53232).

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

16-9 We recommend the USFS follow the management guideline recommendations for each category of
MSO habitat (PAC, protected steep slope, target/threshold, and restricted) and critical habitat as described
in the MSO Recovery Plan and the final rule designating critical habitat.

Significant Issue — The EIS will disclose the effects and affected environment for Mexican Spotted
Owls, however this comment suggests an alternative that would not amend the Forest Plan.
Following the guidelines for conservation of critical habitat requires 40% shade.

16-10 In the scoping document, the section on desired conditions for ponderosa pine and mixed conifer
cover types suggests the desired conditions are driven by management guidelines for the northern



goshawk. However, in areas where the guidelines conflict with MSO Recovery Plan recommendations in
MSO habitat (pine-oak and mixed conifer), we encourage the MSO Recovery Plan recommendations take
precedence.

Non-Significant Issue — This issue is already decided by the 1988 Kaibab Land and Resource
Management Plan (as amended); MSO guidelines supersede goshawk guidelines in areas of overlap.

16-11 A desired condition for both ponderosa pine and mixed conifer cover types states large trees of all
species will be developed throughout the cover type. The pine-oak and mixed conifer cover types likely
contain many large trees, a key habitat component of MSO habitat and a primary constituent element of
MSO critical habitat. We recommend the proposed action be designed to maintain this key habitat
component and primary constituent element.

Significant Issue - A mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur.

16-12 A desired condition for both ponderosa pine and mixed conifer cover types states fuel loading will
average 5 to 7 tons per acre in northern goshawk habitat in those cover types. We recommend the
Restoration Project be designed to retain a sufficient amount of large logs and other dead and down
material compatible with MSO needs and primary constituent elements of MSO critical habitat, while
meeting forest restoration objectives. We also recommend the USFS refer to Brown et al. (2003) and
Graham et al. (2004) regarding the amount of coarse woody debris needed to maintain soil health in
ponderosa and mixed conifer forests in northern Arizona.

Significant Issue - A mitigation measure has been developed to retain large down logs and woody
debris where possible. Where possible we will avoid direct ignition of large down logs and woody
debris in the project area to meet desired conditions.

16-13 The scoping document states sites with dwarf mistletoe left unmanaged in the area cannot be
maintained in a sustainable, uneven-aged condition. We understand there is a need to manage dwarf
mistletoe as part of forest restoration objectives, and we recommend including an objective to support
uneven-aged management in dwarf mistletoe-infected stands.

Non-Significant Issue — The proposed action will do uneven-aged management in infected sites.
Sometimes in highly infected sites it may be necessary to do even-aged treatments.

16-14 The Arizona bugbane is a sensitive species for which a conservation strategy and agreement was
developed. Additional measures may be needed to protect this species during implementation of the
Restoration Project. We encourage the USFS to implement the terms of the conservation strategy

and agreement as part of the proposed action.

Non-Significant Issue — This issue is already decided by the 1988 Kaibab Land and Resource
Management Plan (as amended).

16-15 The State of Arizona and various American Indian Tribes maintain lists of sensitive species that
may not be protected by Federal law. We recommend you contact the Arizona Game and Fish
Department (AGFD) and any affected tribe to determine if sensitive species may occur in the action

area. We encourage the USFS to invite the AGFD and any affected tribe to participate in the review

of your proposed action.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS. The proposed action was scoped to the AGFD and Tribal consultation on the proposed action
is ongoing.

16-16 Maintain mixed conifer habitat and avoid removing important components (white fir, Douglas-fir,
and other mixed conifer tree species).



Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS. Mixed conifer stands will be maintained under the proposed action.

16-17 Maintain pre-settlement/old-growth trees.

Significant Issue - A mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur.

16-18 Maintain pine-oak habitat within MSO PACSs.
Significant Issue — The EIS will disclose the effects and affected environment for Mexican Spotted
Owls, however this comment suggests an alternative that would not amend the Forest Plan.

16-19 Maintain mixed conifer stands containing aspen as mixed conifer habitat described in the

MSO Recovery Plan.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS. Mixed conifer stands will be maintained under the proposed action.

17-1 The Center requests that the Forest Service study, develop, and describe an alternative that would
meet the purpose and need for action while conserving trees larger than 16-inches diameter at breast
height (*dbh”) outside of a well-defined wildland-urban interface (“WWUI’”) zone comprising one-quarter
(¥a) mile distance from established residential and other community infrastructure.

Non-Significant Issue — The agencies experience and interpretation of the best available science
does not support the claim that we can adequately meet the purpose and need for action with a 16”
diameter cap. A mitigation measure has been developed to retain pre-settlement and old growth
trees where possible. Some pre-settlement and old growth trees may be incidentally taken to allow
harvesting activities to occur. The effects to pre-settlement and old growth trees will be analyzed
and discussed in the EIS.

17-2 Large tree removal should be a significant issue in the forthcoming environmental impact statement
to account for potentially significant impacts to forest vegetation, old growth recruitment, and wildlife
habitat. See 40 C.F.R. § 1508.27.

Significant Issue - A mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur.

17-3 Fuel treatments should be designed with spatial patterns of fire spread in mind. The agency’s science
and experience show that fuel management can be unnecessary and counterproductive if it is not spatially
arranged to take advantage of site-specific topography and weather patterns (Finney 2001). Moreover,
Peterson and Johnson (2007) posed questions regarding the efficacy of different fuel treatment options at
various spatial scales that should be addressed in the project analysis.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

17-4 To the degree that the project also may increase the effectiveness of fire suppression, the analysis
must consider effects on the environment resulting from connected and cumulative fire suppression
activities (Backer et al. 2004).

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

17-5 Many forest animals are threatened by large scale fires and habitat degradation associated with
silvicultural management in dwarf mistletoe stands.



Significant Issue - A mitigation measure has been developed to retain some dwarf mistletoe as a
natural component in stands.

17-6 The Forest Service must ensure that the project will not adversely affect goshawk or contribute to a
trend toward listing under the Endangered Species Act.

Non-Significant Issue — This issue will be resolved by implementation of Forest Plan Standards and
Guidelines and will also be resolved through analysis of the alternatives in the EIS.

17-7 The Kaibab National Forest developed a white paper entitled Implementation and Interpretation of
Management Recommendations for the Northern Goshawk, Version 3.0 (“I&I” — USDA 2009) that calls
for assessment of forest treatment effects to goshawk habitat at small clump- and group-scales, and not at
the larger scale of a forest stand. This interpretation of guidelines for goshawk habitat in the amended
forest plan shifts requirements for maintenance of canopy cover and vegetative structural stages from the
stand scale to smaller scales. Its use in the current project requires an amendment to the forest plan.
Non-Significant Issue — The direction in the 1988 Kaibab Land and Resource Management Plan (as
amended) supports the interpretation at the group level. The group can be addressed at multiple
scales (e.g. site, landscapes, etc.).

17-8 The Center encourages the Forest Service to avoid creating forest openings larger than two (2) acres
in the project. At a 2005 meeting with Forest Service biologists, Dr. Reynolds stated: “Do not create
openings 4 acres in size unless there is an overriding management need, keep openings small.” [4] Please
refer to comments above for reasons why mistletoe treatments may not justify openings larger than forest
plan guidelines allow.

Non-Significant Issue — The Proposed action would keep openings to less than 4 acres which is
consistent with the direction in the 1988 Kaibab Land and Resource Management Plan (as
amended).

17-9 Smoke accumulation from prescribed burning may flush owls from nests, causing incidental take.
Therefore, the Forest Service is required to complete formal consultation with the U.S. Fish and Wildlife
Service (“FWS”) culminating in a biological opinion and incidental take statement to secure exemption of
the proposed action from the Endangered Species Act’s (“ESA”) prohibition of take of listed species.
Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS. Consultation with the USFWS will be conducted in accordance with the Endangered Species
Act.

17-10 Despite its admission of ongoing monitoring deficiencies, potential exceedance of incidental take,
and non-compliance with the mandatory terms and conditions of the 2005 biological opinion, the Forest
Service continues to approve site-specific projects that may affect Mexican spotted owl. The Forest
Service is violating the mandatory terms and conditions set forth in the 2005 biological opinion
concerning the implementation of the Forest Plans in the Southwest Region, including mandatory
monitoring requirements for the Mexican spotted owl, in violation of the ESA. 16 U.S.C. 8§
1536(b)(4)(C)(iv); 50 C.F.R. 88 402.14(i)(1)(iv), and 402.14(i)(3). Due to these monitoring failures, the
Forest Service is also failing to insure that it has not exceeded the incidental take allowances for these
species. Therefore, the agency should withhold approval of actions that may affect Mexican spotted owl
pending reconsultation to insure that the proposed action will not irretrievably commit owls or their
habitat.

Non-Significant Issue — This issue is outside the scope of the project. Consultation with the USFWS
will be conducted in accordance with the Endangered Species Act.



17-11 The FS must disclose cumulative effects within the project area including timber sales, crown fires,
past changes in forest structure, invasive plant populations, overall fire management goals for the project
area, and the location of the project area in relation to important wildlife habitat.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives and
cumulative effects in the EIS.

17-12 If active grazing allotments overlap the planning area then we would be very concerned about
potentially significant cumulative effects to soil, plant communities, fire regimes and wildlife forage that
may result from active range management in combination with proposed treatments.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives and
cumulative effects in the EIS.

17-13 Treatments similar to the proposed action have left forest restoration sites overrun with cheatgrass
(Bromus tectorum) (McGlone et al. 2009).

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS and will be resolved by implementation of the “Design Features, Best Management Practices,
and Mitigation Measures” identified in the “Final Environmental Impact Statement for Integrated
Treatment of Noxious or Invasive Weeds on the Coconino, Kaibab, and Prescott National Forests
within Coconino, Gila, Mojave, and Yavapai Counties, Arizona” (2004).

18-1 If fuels reduction is the main objective, a more strategic design and placement of evidence-based
restoration treatments could more effectively protect values at risk, thereby reducing the need to treat the
entire project area.

Non-Significant Issue — This issue will be resolved through routine analysis of alternatives in the
EIS.

18-2 The Department does not think cable logging can be accomplished in an ecologically sound manner.
We do not support the harvest of old growth trees if that is necessary for cable logging.
Significant Issue — This issue suggests an alternative with no cable logging systems.

18-3 The Department does not like the linear fuels control line arrangement as proposed.
Non-Significant Issue — This issue will be resolved through routine analysis of alternatives in the
EIS.

18-4 The Department requests the FS to include a thorough description for old growth throughout the
planning document. We recommend expanding the definition to include the essential structural features of
old growth.

Non-Significant Issue — An analysis of old growth will be in the EIS and old growth will be
described as it relates to the definition in the 1988 Kaibab Land and Resource Management Plan
(as amended).

18-5 Be careful and strategic in the treatments of the relatively rare habitat types of Gambel oak and
aspen.

Non-Significant Issue — The treatment of Gambel oak and aspen are addressed in the project
proposal.

18-6 Ladder fuels should not be eliminated across large areas of the landscape as they are an important
component of structural heterogeneity which is important to wildlife.
Non-Significant Issue — The proposed action does not include the elimination of all ladder fuels.



18-7 We encourage the FS to manage toward habitat diversity that includes greater variability in
forest/meadow patch size, vertical heterogeneity, tree density, basal area and successional stage with an
emphasis on old growth retention.

Non-Significant Issue — The proposed action does manage for diversity including through tree
groups with dispersed openings and uneven-aged management.

18-8 We ask the FS to consider a wider range of BA within the desired conditions as 10-50 BA will not
support many closed canopy animal species.
Significant Issue — This issue suggests an alternative with no Forest Plan amendments.

18-9 We ask that the FS place more emphasis on ensuring a mosaic of all successional stages, now and in
the future, throughout a landscape comprised of all known habitat types. Please refer to our draft “Desired
Ponderosa Pine Forest Conditions for Wildlife in the Southwest”.

Non-Significant Issue — This issue will be resolved through routine analysis of alternatives in the
EIS.

18-10 There is little information on the historic reference condition of mixed conifer. The Department
recommends a smaller scale experimental approach to treatment in mixed conifer.

Non-Significant Issue — This issue will be resolved through routine analysis of alternatives in the
EIS.

18-11 The Department is concerned about the similarity between wet and dry mixed conifer frequent fire
DFC’s. We don’t want the FS to convert dry mixed conifer into PIPO when it’s actually an important and
distinct Potential Natural Vegetation Type.

Non-Significant Issue — This issue will be resolved through routine analysis of alternatives in the
EIS. The proposed action does not include the conversion of cover types.

18-12 The dry mixed conifer type needs to be defined and mapped.
Non-Significant Issue — This issue will be resolved through routine analysis of alternatives in the
ElS.

18-13 If the FS is going to continue with the dry mixed conifer concept, the Department recommends
addressing the importance of retaining transitional, ecotonal habitats between ponderosa pine and mixed
conifer for wildlife.

Non-Significant Issue — This issue will be resolved through routine analysis of alternatives in the
EIS.

19-1 While the Sierra Club supports making wood derived from thinning treatments available to residents
for personal use, we do not support large scale commercial extraction of timber from our National
Forests. Please consider altering the Specific Need statement from “To provide forest products, such as
firewood, for people living in Williams and the surrounding area, in order to meet their needs for forest
and wood products, while protecting these resources for future generations” to “...in order to meet their
personal use needs...” Also add to the “need for” list, Preventing erosion and soil loss that could further
impair watersheds, Protecting rare, threatened and endangered species, and Protecting and enhancing
wildlife habitat.

Non-Significant Issue — The purpose and need for action is appropriately scaled for the project
based on management direction contained within the Forest Plan (which allows commercial timber
harvest). The suggested needs are things that are also guided by management direction in the
Forest Plan and Forest Service Handbooks and Manuals.



19-2 We encourage the Forest Service to focus this project on restoration of natural processes, such as
fire, and restoring forest resiliency to help address the impacts of climate change and the historic impacts
of fire suppression, logging, and livestock grazing.

Non-Significant Issue — This issue will be resolved through routine analysis of alternatives in the
EIS.

19-3 The Sierra Club supports the use of fire to restore ecosystems, and finds this alternative preferable to
mechanical treatments on steep slopes where mechanical treatment could lead to erosional problems and
dangerous conditions. Helicopter treatments on 3,468 acres is not defensible and is an unnecessary
expense for the KNF, a safety hazard, and a significant disturbance to wildlife and nearby residents.
Significant Issue — This issue suggests a burn only alternative and an alternative that does not
utilize helicopter logging.

19-4 The Arizona Bugbane botanical area boundary should be respected. Treatments should protect the
boundary, but mechanical treatment should not occur within the area because machines move across the
ground too quickly for operators to observe details of vegetation composition. Skid trails in this area
could also invite non-native invasive species.

Significant Issue — Mitigation measures have been developed to prevent and control the spread of
non-native invasive species within the project area. This issue suggests an alternative that does not
include mechanical treatments (except for hand-felling techniques) in the AZ bugbane botanical
area.

19-5 The Strategic Fuels treatments should be considered in the context of restoring natural fire to the
forest. Rather than creating artificial linear swaths, the Forest Service should focus on utilizing the natural
features of the land, including the vegetative features for fuel breaks. This means using the using the
existing heterogeneity and creating additional vertical breaks where necessary. This should be minimized
in order to reintroduce natural fires. (Allen et al. 2002, Weatherspoon and Skinner 1996). The wide,
relatively straight clearings running perpendicular to slopes proposed can cause soil loss and habitat
fragmentation and if the goal is to continue fire exclusion, then the treatments will be counterproductive.
Significant Issue — Implementation of Soil and Watershed Best Management Practices (BMPs)
would reduce the likelihood of erosion problems from construction of strategic fuels treatments.

19-6 The Forest Service should consider implementing fuel reduction first in areas where limited resource
investment may be able to create more fire resilient stand conditions. This may include sites with little
encroachment of small trees and open stands dominated by large conifers or hardwoods. Targeting initial
work in these areas will maximize the area to be treated with available funds and personnel, and thereby
provide the greatest opportunity to quickly reduce fuels and restore ecosystem function at larger spatial
scales.

Non-Significant Issue — The proposed action includes strategic fuel treatments which will be
implemented prior to any prescribed burning. Implementation of the project would begin in 2012
and would occur as funding and/or favorable conditions allow.

19-7 Larger, fire resistant trees should be left uncut.

Significant Issue - A mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur.

19-8 We agree with comments submitted by the Center for Biological Diversity and ask that the Forest
Service develop and evaluate an alternative that would meet the purpose and need for action while
conserving any presettlement and large trees outside of a well-defined wildland-urban interface -
approximately ¥ mile from established community infrastructure.



Significant Issue - A mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur.

19-9 If there is riparian vegetation, wetland emergent vegetation, wetland or aquatic habitats in the
treatment area, thinning activities should leave a buffer zone around these places that is sufficient to
anchor soils and capture ash that may flow downhill after prescribed or naturally-occurring fires. This will
protect water quality. Mechanical equipment should not be allowed to pass through these fragile,
important habitats.

Non-Significant Issue — There are no riparian areas or wetland vegetation in the project area and
implementation of the project will follow Forest Plan guidance and BMPs.

19-10 White fir germinates well in bare mineral soils, so burning will contribute to a new generation of
white fir saplings. Frequent fire will be required to regularly re-treat and suppress white fir.
Non-Significant Issue — Maintenance burning is included in the proposed action.

19-11 Seeding the understory after treatments may help to inhibit non-native invasive species, and to
shade white pine seeds, to prevent germination.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS and will be resolved by implementation of the “Design Features, Best Management Practices,
and Mitigation Measures” identified in the “Final Environmental Impact Statement for Integrated
Treatment of Noxious or Invasive Weeds on the Coconino, Kaibab, and Prescott National Forests
within Coconino, Gila, Mojave, and Yavapai Counties, Arizona” (2004).

19-12 Keeping livestock grazing out of areas where white pine is undesirable might also be helpful, since
a dense, healthy understory will suppress woody species germination.
Non-Significant Issue — The management of livestock grazing is outside the scope of this project.

19-13 Mechanical treatment near the base of the mountain only, and treatment exclusively with fire
higher up on the mountain, is desirable.

Significant Issue — This issue suggests an alternative with limited mechanical treatments or a burn
only alternative.

19-14 Presettlement and any and all old growth trees should not be cut. Large trees should not be cut to
make room for regeneration. Conservation of large trees in fuel treatments is critical to restoration of fire-
adapted forest ecosystems (Brown et al. 2004, DellaSala et al. 2004).

Significant Issue - A mitigation measure has been developed to retain pre-settlement and old
growth trees where possible. Some pre-settlement and old growth trees may be incidentally taken
to allow harvesting activities to occur.

19-15 Some shrubs should be left in the understory to provide forage, cover, and nesting sites for wildlife.
Non-Significant Issue — This issue will be resolved through routine analysis of alternatives in the
ElS.

19-16 Some pockets of very high density forest should be left intact.
Non-Significant Issue — This issue will be resolved through routine analysis of alternatives in the
EIS.

19-17 Understory seeding with a native seed mix should follow treatment, to suppress non-native invasive
species, many of which increase fire risk on the landscape.



Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS and will be resolved by implementation of the “Design Features, Best Management Practices,
and Mitigation Measures” identified in the “Final Environmental Impact Statement for Integrated
Treatment of Noxious or Invasive Weeds on the Coconino, Kaibab, and Prescott National Forests
within Coconino, Gila, Mojave, and Yavapai Counties, Arizona” (2004).

19-18 Impacts of livestock grazing should be considered as well. Livestock grazing contributes to the
long term and degradation of grasslands contributes to the encroachment of noxious and invasive weeds
as well as woody vegetation.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives and
cumulative effects in the EIS.

19-19 Spread of noxious weeds is a reasonably foreseeable and potentially significant forest-wide
cumulative impact of the proposed action.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives and
cumulative effects in the EIS and will be resolved by implementation of the “Design Features, Best
Management Practices, and Mitigation Measures” identified in the “Final Environmental Impact
Statement for Integrated Treatment of Noxious or Invasive Weeds on the Coconino, Kaibab, and
Prescott National Forests within Coconino, Gila, Mojave, and Yavapai Counties, Arizona” (2004).

19-20 Insects, diseases, and mistletoe are naturally part of the system (p.17). Once needles fall from dead
trees, active crown fire risk in those stands may be reduced (Fleming et al. 2002, Romme et al. 2006,
Jenkins et al. 2007). It is unclear what treatments are being proposed to deal with insects, disease, and
mistletoe. Since shags and witches’ brooms provide important habitat values, and mistletoe provides a
drought-resistant food source for wildlife, the best treatment of these areas may be to burn them but not
mechanical treatment.

Significant Issue - A mitigation measure has been developed to retain some dwarf mistletoe as a
natural component in stands. This issue also suggests a burn only alternative.

19-21 Because of concerns about failure to monitor and inadequate monitoring and the potential for this
project to result in an exceedance of incidental take relative to this species, we ask that the Forest Service
refrain from actions that would affect the owls until the Forest Service has consulted with the U.S. Fish
and Wildlife Service to ensure that this project would not result in significant harm to the owls and their
habitat and exceedance of incidental take.

Non-Significant Issue — This issue is outside the scope of the project. Consultation with the USFWS
will be conducted in accordance with the Endangered Species Act.

19-22 The Sierra Club cannot support a one-time deviation from Forest Plan guidelines for Mexican
spotted owls at this time. Please be explicit about the activities the KNF is seeking to undertake in these
areas, how they deviate from current guidelines, why they are necessary, and how much habitat would be
affected by the amendment.

Significant Issue — This issue suggests an alternative that does not amend the Forest Plan to deviate
from Mexican Spotted Owl guidelines.

19-23 The Scoping Document is not specific about what deviations from these guidelines are needed, but
the Sierra Club asks that the Forest Service consider the study by Beier and others (2008) that detected a
negative correlation of goshawk breeding productivity with territories that were treated by logging
consistent with the MNRG (Reynolds et al. 1992) and the amended forest plans and that populations of
the northern goshawk are in decline across the forest. Please be explicit about the activities the KNF is
seeking to undertake in these areas, how they deviate from current guidelines, why they are necessary,
and how much habitat would be affected by the amendment.



Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives in the
EIS.

20-1 ADOT is concerned with the potential impacts with the existing forest road (947?) that parallels the
Interstate 40 ROW with respect to potential higher year round use and any improvements, such as
widening, increased drainage discharge to ADOT existing drainage structures, right-of-way fencing and
smoke impacts to 1-40.

Non-Significant Issue — This issue will be resolved through routine analysis of the alternatives and
cumulative effects in the EIS.












Bill Williams Mountain Restoration Project

Public Meeting Question and Answer Notes'
May 11,2011
Q. On map 5, will the Bixler Saddle road be removed?
» Road will not be removed. However, it will be closed to motorized travel.
* Because the road will closed a part of the proposed action is to relocate the trailhead.
*  Road will be used during implementation. When implementation is complete it will be a
non-motorized trail,
L'H Q. Any studies showing changes in chemistry of water supply?
e Not sure, but we will check with our soil scientist.
» A lot of research has been done following the Shultz fire that we will likely use to draw
comparisons,
4}-2- Q. Twin fire concerns — Can we do this project safely?
» Learned a lot from review.

*  We have impl ted those lesson
*  We are breaking burning into blocks.

L[f3 Q. Is ponderosa pine valuable enough to do helicopter logging?

* Log cost analysis — under current market conditions it would be a deficit. We would have
to get funding to pay for operations.

4 M Q. Do mechanical thinning for first treatment then burn? — to help risk of fire getting out.

L. S Q. Thinking in the short-term — campfire ban at base of peaks — consider ban on campfires
around base of mountain.

Q. Any response/feelers on products coming out of this?
L-{, Q. Any chance of frec use wood? (Identify areas?)
Y # Q. Carefully attend to mixed conifer areas and wildlife areas.

Y5 Q. Concern about how much fuel is out there — looking for ways to help get the project done
sooner rather than later.

! The answers from Forest Service persannel were not captured in their entirety or at all because per Paul
Hancock, South Zone NEPA Coordinator, it was more important to capture the guestion/comment from the public,
We will consider the questions/comments as we complete the analysis for the project.
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Bill Williams Mountain Restoration Project

J{ 1 Q. Any effort to leave pre-scttlement trees? Old growth trees?
t{o Q. Money for logging — What about FEMA?
;_;,” Q. How easy will it be to sell the timber?
4.2 (). Aspen restoration?
Q. Guessing 10 - 12 years for implementation?
Q. Funding through Homeland Security?
Q. How many acres went up in Flagstaff last year?

L|-% Q. Fuels are getting worse up there. I have been hiking up there for the past 32 years and am
thankful the Forest Service is working on this project.

L{Yf Q. Zone 1 - loggable now? Money would be positive? Plans to start process now or have to wait
for whole thing to be approved?

s City Project
U-(57Q. Diameter cap limits?

Y| Q. How are we going to keep the ash from coming down into the tanks (Benham area) from
burning on the mountain when we burn?

4 /\’f Q. Map #2 — Erosion problems on fire lines straight down slopes or ridge lines?
k{_{ﬁ Q. Would we be removing riparian vegetation or wetland vegetation?
U Aq Q. Map #5 — Maintenance level | roads will not be open to public. 64 — 29 miles?

»  Map legends need to be corrected to show consistent measures (i.e. existing vs. open).

Public Meeting Notes Page 20f 2






Williams Ranger District .
Bill Williams Mountain Restoration Project

Public Comment Form

Please complete the information below and write-in your comments or concerns with the project.
You may submit your comment form at any Kaibab N.F. office or by mail (this form is pre-addressed
on the back; postage {s required). All comments must be submitted by May 23, 2011.

Please Note: All comments and the names and addresses of thase submitting them are added to the
public record.
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Public Comment /Contact Form
Kaibab National Forest
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Williams Ranger District
Bill Williams Mountain Restoration Project

Public Comment Form

Please complete the information below and write-in your comments or concerns with the project.
You may submit your comment form at any Kaibab N.F. office or by mail (this form is pre-addressed

on the back; postage is required). All ts must be submitted by May 23, 2011.
Please Note: All comments and the names and addresses of those submitting them are added to the
public record,
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Roads lead to slope failures, mass wasting and gully erosion.

Road culverts act as barriers to movement for fish and other aquatic organisms,
disrupting migration and reducing population viability. How many stream crossings will
there be?

« Roads are a source of chemical pollutants that enter streams via runoff, such as salt,
fuel and lead. This is poison to fish and any mammal (including humans) that might
drink water down-slream.

* Roads are a major contributor to wildlife habitat fragmentation because they divide
large landscapes into smaller patches and convert interior habitat into edge habitat.

» Roads become vectors for the dispersal of noxious weeds which harm wildlife when
they eat the weeds.

Roads lead to increased isolation of populations of species which cause adverse wildlife
genetic effects; i.e. inbreeding depression (depressed fertility and fecundity, increased
natal mortality) and decreased genetic diversity from genetic drift and bottlenecks.

[4-Z.  It's very important to me that the proposed roads don't negatively affect wildlife in any way.

-3

Wildiife is my passion. | appreciate your efforts to reduce all impacts from road construction.
Timber Harvest

The April 21, 2011 Federal Register indicates that commercial timber harvest will occur.
Please consider each of the likely effects that are directly caused by timber harvest activities.
If the Responsible Official plans to accept some of this resource harm please list the ham in

the NEPA document and tell the public why the timber sale is important enough to accept
such harm.

Science shows that timber harvest causes resource damage to occur. | have listed some
below.

« Log landings and skid trails provide a source for sediment that might enter streams
when it rains.

+ Timber harvest removes dead and dying trees. When lefl on-sile these trees

decompose and create organic material in the soil. How will this organic material be
replaced?

« Areas with the timber harvested are more susceptible to the outbreak of pests and
regulate insect activity in surrounding homogenized forests (Schowalter and Means,
1989; Frankiin, Perry, Schowalter, Harmon, McKee and Spies, 1988). ‘Wil this be true
in this project area?

+ Congress has found that tourists and forest visitors avoid areas where timber harvest

144

has occurred. Statistics show that the economic stability of small communities near the
forest is harmed. Congressional testimony shows that tourist dollars far exceed the
revenue created by timber harvest activities. Will this be the case here?

.+ Adversely affects hydrologic processes by reducing canopy interception and
evapotranspiration.

. Decreases the hydraulic conductivity and increases bulk density in forest soiis after
harvest.

« Increases water lemperature by altering available sunlight, eqnducuvity by changing the
amount of organic matter that collects in veral ponds, or pH if the Iogging process
deposits foreign residues to the area. It also damages aquatic habitats through siltation
and reduction in stream complexity.

Removes organic material that harbor a myriad of organisms, from bacteria and
actinomycetes to higher fungi.

. Removes mature and maturing lrees which conserve essential elements, whereas the
area containing new very young planted trees following logging are susceptible to
erosion and essential element loss.

. Removes iree parts that would have created and maintained diversity in forest
communities.

Removal of dead and dying trees eliminates habitat required by bird species thal feed
on insects that attack living trees, with the resuit that outbreaks of pests may increase
in size or frequency (Torgersen et al, 1990).

-

Timber harvest collapses some of the subsurface pipes, increasing local pore water
pressure and the chance of landslides (Sidle, 1986).

Timber harvest diminishes recreational opportunities and harms visual quality.

Herbicid

If noxious weed treatment is planned | ask you not to use herbicides containing glyphosate.

The research of hundreds of independent, unbiased Ph.D. scientists not affiliated with the US
Forest Service or Monsanto Inc. reveals that even casual contact with glyphosate-containing
herbicides causes the following maladies in birds, fish, and mammals (including human
visitors to the forest).

In the NEPA document please list the following effects of glyphosate-containing herbicide
exposure. If the Responsible Official has recent science data showing the adverse health



effects are not true please include it in the NEPA document.

If no such data can be found please use other means to deal with noxious weeds and harmful
nonnative vegetation.

« birth defects

+ non-Hodgkin's lymphoma

+ mitochondrial damage

+ cell asphyxia

* miscarriages

+ attention deficit disorder

+ endocrine disruption

+ DNA damage

+ skin tumors

« thyroid damage

+ hairy cell leukemia

Parkinson disease

premature births

decrease in the sperm count
harm to the immune system in fish
death of liver cells

severe reproductive system disruptions
chromosomal damage

Thank you for your attention and time. | look forward to reading the draft NEPA document
that responds to my concerns.

Sincerely,

Dick Artley

415 NE 2" Street
Grangeville, ldaho 83530
dart_:

(208)-983-0181






Background
Impacts of Wildfire on Water Quality
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layer, mmhmdumn'ol into st ff carries solids (charcoal, soll particles and clay) and dissolved
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catch on their hydrolog and on Lhe sequences of rainfalls that occur after the fire, Consequently,
of conch from one to another s difficult, even though the same principles apply.

Washoff from burnt forests contains mineral clay particles that resuit in turbidity (doudiness) as well as ash and a host of other
constituents that aiter the chemistry of water. These both independently affect water quality and also Interact with aquatic blata in
complex ways that can have highly variable effects on stream health. The significant changes to be expected In water quality are
described below.

The Impacts of wildlire on water quality In streams can be of shorter duration and quite different than In major water-supply
reservolrs. If aquatic habltat In streams is changed as a result of fire (e.g. by massive sediment deposits), then stream water can
also be affected in the long term, Here we outline some important Impacts of fire on the quality of water in Impoundments and
other sources for water supply. Aquatic habitat and | flows are c fered

Tha Influence of Fire Intensity on Raservolr Water Quality

Low-Intensity fires which do not burn the crown of the forest lead to leaf fall shortly after the fire. The first post-fire raing leach
organic materlal out of these fallen leaves and deliver refatively large ¢ of dissolved organic matter (DOC) to the
storage, In addition, large amounts of leal litter may be ﬂe!lvan.-d. 1n the stream, much of this organic matter Is readily degraded
microblally, with the concomitant consumption of oxygen. The resultant anoxia leads to el i ; 8,
formation of reduced sulphur compounds with associated taste and odour and water discol {50 called “black
water”). All these factors require additional treatment measures, The high DOC increases the chiorine demand In the water and, If
chiorine Is used as the disinf much higher of (THM) In the water, with consoquent health
risk. Tt Is also possible that the water will contaln relatively high concentrations of nitrate.

High Intensity fires which burn most of the above-ground erganic matter, or where fires occur on pasture land, lead to a different

suite of water qualily consequences. Maost of the organic matter Is in the fire Much of the Inorganic
mmmmmmmwmmlummmmﬂmmﬁmmm andpmmmuull
Washolf of ash and fine soll particles dellvers higher ations of (but low af gen) to the
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water storage reservolr, tnnrlnhnlarus or where the degree of land disturbance is high, there can be severe local erosion
and debris L t into exa g the probl noted above.
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Influence of Town Water Source on Quality

Water supplies for towns are commonly withdrawn from weirs on streams with little If any significant storage, from sandbeds ar
aquifers adjacent to streams, or from reservolrs capable of holding a year or more's water supply. These may or may not
Incorporate filtration treatments before the water Is piped to users. The Impact of fire on water quality for these town water
supplies will therefore depend on the degree of water treatment that s avallable, and the characteristics of water Impoundments.

Quality of water from "Run of river" sources will suffer only In the short term, until the first flushes of contaminated streamflows
pass by, although these Impacts can be severe locally, particularly where the up Is e, such as in
agricultural areas. Little can be done to Improve the quality of this water, except to remove large organic debris and increasa the
dosage of disinfectant (chlorination) to counteract the presence of higher levels of turbldity and organic matter, Water withdrawn
from sandbed or other aquifers will probably suffer an undetectable decline in water quality.

Reservoirs fed directly by streams from burnt catchments, such as the Burrinjuck reservoir jn NSW or the Corin and Bendora
reservoirs in the ACT, may experlence more severe water quality problems. Most storages deeper than about 10 metres are stably
stratified. Consequently, moderate inflows of water enter the water column of the storage at a depth where their density is the
same as the surrounding waters, Thus colder flows go to the bottom and warmer flows will skate across the surface. Flows which
have a high DOC load which enter at intermediate depths are essentially cut off from supply of oxygen, so the resulting ancxia will
be more pronounced than if the contaminated water enters at the surface. For nutrient laden waters from high intensity fire sites,
the risk of algal biooms is diminished If the water enters deep within the storage. If it enters the surface layer the algal bloom risk
is enhanced. Very large fiows will cause complete overturn of water in the reservolr and mixing of the “new” and "old™ waters.

The position of the layer of contaminated water within a storage should be established, and, if it is possible, the position of the
water offtake changed to avoid taking the lower quality water Into the drinking system. Storage managers need to be alert to the
possibiiity of seiching within the storage leading to oscillation of the depth of the contaminated layer at the offtake. This leads to
fluctuations In quality of the water being withdrawn, and makes smooth operation of treatment plants more difficult.

Keywords:
suspended sediment  View Fraguently Asked Questions  View Bililiography
nutrient View Frequently Asked Questions  Miew Biblisgraphy
waker quality Vigw Frequeatly Asked Questions — View Bibiliography

Observations in Sydney water-supply catchments after fires 2002-2007

+ Post-fire phosphorus concentrations (TP) were 7 times that of pre-fire loads In the Little River catchment, while pest-fire
nitrogen concentrations (TN) were only 1.6 times pre-fire concentration | These el d jent levels have
returned to near pre-fire levels alter five years.

« Post-fire total suspended solids (TSS) were up to 43 times that of pre-fire concentrations during major discharge events, but
negligible at low flows.

» Post-fire sedimentation rates were one to two orders of magnitude above pre-fire levels and are now returning toward
equifibrium as cover Is It is afso noted that the extreme severity of the wildfire in Litte River
catchment increased the proportion of surface erosion source from 10% pre-fira to B4% past-fire sediments. This surface
eroslon also higher p of , &% exp

» The significance of post-fire water quality degradation was reduced owing to below g lis in the years foll the
2001 wildfire évent.

See also Background section "Effects of Fire on Sails and Eroslon®

on Streamflow
e on Future Forest Growth
~— The Bushfires and Catchments website 15 brought to you by the eWater CRC.

Waler






press]. The importance of varabilty oUserved in the feld has been varfied with erosion prediction models examining various arrangements of high- and
low-gaverity fires on 8 hilidope (Robichawd and Monroe 1997). For example, for a 100 m hilisiope with * low- above high-Severity’ bum and *high- sbove
wwmmmwmmmmmmmmmwmm
sediment since [he rilling initiated in the upper portions of the hillslope dowm throug! the lower portion. When two Uhinds of the upper partion
of the hilsiope is In high-severity bum ] twice &% much to when the upper two-thirds were in low-severity
mmmmummmmmummmuomumncmmm
heat generated can dry-out the upper portions of a hillslope and cawse it to bum more severaly,

Water Yield

Total water ylekis across the western U.S. vary g on soils, and The of |
measured water yleld increases the first yeor after fice. MWmmmmamwnﬂmmmahm

p grolegy, and of the wmuxm Increases in water yleld are primarily due

1o elimination of plant cover, with In the ¢ et 2. 1976). Water repellent

mmmummmmumrm,mmmmwmmmﬂuum«mwm
sediments. Bevated streamflows deciing as both woody and ng & recovery period ranging from a few years to
decades,

Increases in water yicld from wildfires and prescribed fires are highly variable. The first-year Increase In water yield after @ prescribed bum in 8 Texas
prassland was 1,150 percent of the unburned control watershed (Wiight et al, 1982}, In Anizona chaparral burned by wildiire, the first year water ylaid
ncrease exceaded 1,400 percent malnly duc to waber repelient soils.

mmammmmmmunmammwymhhmw".mmwummm.mwmwmmmm
1933 In Oregon Increased the total annual flow of Lwva watersheds by 9 percent and increased the annual peakfiow by 45 parcent (Anderson et al, 1976),
A 310 ac (127 ha) wikdfire In Arlzona Incressed summer peakfiows by 500 to 1,500 percent, but had no effect on winter peakfiows (Anderson ot al, 1976),

Sediment Yield
Fire-ralated sediment yields vary, depending on fire frequency, cimate, and factors such as graphy, geology, and solls
(Swanson 1981). In some reglons over 60 percent of the total | di over the long-term Is fire-refated. Much of that sediment

uan_mmmmm-ma‘wms.mad_m&mnu.xm,wmnmxmn.wm
mmnm”mmuwmummmmmmmmmmmmmw
other aquatic organisms.,

Sediment yields one year after prescribed burns and wildfires ranga from very low in fiat terraln and in the absence of major rainfall events to extreme In
steep terrain affected by Ngh intensity thundarstorms (Figure 4). Erasion on burned areas typically declines in subsequent years as the site stabilizes, but
the recovery rate vares depending on e severity, Soil ercsion after fires can vary from under 0.4 to 2.6 t ac-1 yr-1 (0.1 to & Mg ha-1 ¥r-1) in prescribed
burms 8nd 9 Lo over 49 Lac-1 yr-1 {21 to over 110 Mg ha-1 yr-1) in wildfires (Megahan and Moltor 1575; Noble and Lundeen 1971; Robichaud and
Waldrop 1994; Robuchaud and Drown 19990). For exsmyde, Radek {1996) ohserved erosion of 0.1 to 0.8 tac-1 (0.3 to 1.7 Mg ha-1) from several large
wildfires that covernd areas ranging from 375 to 4,370 ac (200 to 1,770 ha) in the northem Cascades mountains. Thiee years aller thesa fire, large
erosional spring ot from and Brown {19950} reported first year erosion rates after & wikdfins from
90 22 tac-1 (21 W 49 Mg ha+1) docreaslng by one to two orders of magnitude by the second year and to no by the fourth in an

forest stand in eastern Oregon. Eroskon rate reduction was due 1o fecovery of natural vegetation. First yoar growing season shrubs, forbs and grasses
accounted for I8 percent of the total ground cover wheress after the second growing season, total ground cover was B2 percent.

Figure 4: Cleaning debrs from a sediment trap at the base of hillslope on the Wenatchee Mational Forest

DeBano et al. (1996) demonstrated that fellowing a wikdfire in panderosa pine, sediment yields from a low severity fire recovered to normal levels after
three years, but moderats and severely burned watersheds toak 7 and 14 years, respectively. Mearly all fires Increase sediment yield, but wildfices n
steep terrain produce the greatest amounts, Noble and Lundeen (1971) reported an average annual sediment production rate of 2,5 t ac-1 (5.7 Mg ha-1)
from a 900 ac {365 ha) burn on staep river breaklands in the South Fork of the Salmon River, Idaho. This rate was approximately seven times greater
than hiflslope sediment yields from similar, unburmed lands In the vicinity.

Potts et al. (1985) Indicated that wildlires Increased water yleld and Past-burm were severa only on wtes with bath
steep slopes and large fires, They found mad; anmal o of 1.9t ac-1 (4.3 Mg ha-1), an Increase of 284 percent over natural ylelds,
These estimates were based on larg raglonal on parent maberial,

Hlllslope Eraslon Modaling

The Water Erosion Prediction Project (WEFP) model can be used to predict hilistope erosion from disturbed forest envirenments (Eliot et al, 1999), The
o is to predict the p ¥ of erasion aftar a disturk by running WEPP model for 50 to 100 years of stochastic chmates, Thug, the

results will emphasize the risk of various erosion events ocourring immediately after a fire and In the folk g yours, when has the
res to be hydrologically recovered. Field data coliected over the Lest ben years is being used to populste and validate our modeling efforts.

Summary

Hillsiope erosion pMOCESSES can after wikdfires. Rl evosion is often the

ummﬂmmmmmmmwmmdwmumm Snclmutnqm
affect aquatic hatvtat and water quality. Since mest of owr land activities have loads to rivers and stream, any additional
sediment due to the fires could ikely be detrimantal.

When hillslope erosion, after fire, we should remember that enasion potential is not equal everywhere, erosion will only ccour if 3
precipitation or snovwinelt event occurs, and annual sediment yields generally decrease rapidly a5 natural vegetation reestaldishes itself. -

You can reach Pote t 208-883- _rmes._| fed.us
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Tom Mutz, Team Leader 2

The scoping document does not mention if an MSO Protected Activity Center (PAC) occurs within
the project area. We recommend the DEIS disclose if a PAC exists within the project area and any
effects from the Restoration Project to the PAC be considered and addressed. We encourage the
Restoration Project to enhance and protect MSO habitat within a PAC, as recommended in the MSO
Recovery Plan.

The scoping document refers to a ponderosa pine cover type. A portion of the cover type pine-oak, is
MBSO habitat. We recommend you work with FWS to identify MSO pine-oak habitat to ensure
treatments developed in this habitat will benefit the MSO and assist the USFS in restoration of the
aren. Similarly, the MSO Recovery Plan refers to a mixed conifer cover type, but also refers to
Douglas-fir and white fir cover types, To assist the USFS in identifying MSO habitat and potential
treatments, we recommend describing the project area in terms of mixed conifer cover type as
defined in the MSO Recovery Plan,

The ponderosa pine and mixed conifer desired condition sections appear to confuse the discussion of
MBSO protected habitat with target/threshold habitat. These are different categories of MSO habitat
and each has their own management guidelines as described in the MSO Recovery Plan. We
recommend including MSO protected and restricted habitat as a discussion in this section to avoid

1 -8 confusion. This section also confounds MSO guidelines and northern goshawk guidelines. Northern

6-4

6 -10

6~

goshawk guidelines are also presented as desired conditions for mixed conifer (particularly within
MSO protected and target/threshold habitat) with no reference to guidelines described in the MSO
Recovery Plan. We encourage the USFS to refer to the MSO Recovery Plan management
recommendations (Volume I/Part 111, pp.82-96), and primary constituent elements found in the final
rule designating MSO critical habitat (August 31, 2004; 69 FR 53232).

The specific stated desired conditions may not result in maintenance of MSO habitat. For example,
the stated desired condition includes open stands (approximately 10 to 50 trees per acre or 10 to 50
square feet of basal area per acre) with groups of pond pine sur 1 by 30 to 80 percent
open interspaces with scattered individual trees, It is unclear where this condition type would be
created, and if it is applied to restricted MSO habitat in the pine-oak cover type, it is not likely to
provide MSO habitat. We recommend the USFS follow the management guidelines
recommendations for each category of MSO habitat (PAC, p ted steep slope, target/threshold
and restricted) and critical habitat as described in the MSO Recovery Plan and the final rale
designating critical habitat.

In the scoping document, the section on desired conditions for ponderosa pine and mixed conifer
cover types suggests the desired conditions are driven by management guidelines for the northern
goshawk. However, in areas where the guidelines conflict with MSO Recovery Plan
recommendations in MSO habitat (pine-oak and mixed conifer), we ge the MSO R Y
Plan recommendations take precedence.

A desired condition for both ponderosa pine and mixed conifer cover types states large trees of all
species will be developed throughout the cover type. The pinc-oak and mixed conifer cover
types likely contain many large trees, a key habitat component of MSO habitat and a primary
constituent element of MSO eritical habitat, We recommend the proposed action be designed to
maintain this key habitat component and primary constituent element,

[e-12
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Tom Mutz, Team Leader 3

A desired condition for both ponderosa pine and mixed conifer cover types states fucl loading will
average 5 to 7 tons per acre in northern goshawk habitat in those cover types. We recommend the
Restoration Project be designed to retain a sufficient amount of large logs and other dead and down
material compatible with MSO needs and primary constituent clements of MSO critical habitat,
while ing forest bjectives. We also recommend the USFS refer to Brown et al.
(2003) and Graham et al. {2004) n:gardmg Ihe amount of coarse woody debris needed to maintain
soil health in ponderosa and mixed conifer forests in northern Arizona.

The scupmg document states sites with dwarf mistletoe left unmanaged in the area cannot be
maintained in a sustainable, uneven-aged condition, We understand there is a need to manage dwarfl
mistletoe as part of forest restoration objectives, and we recommend including an objective to
support uneven-aged management in dwarf mistletoe-infected stands,

The Arizona bughane is a sensitive species for which a conservation strategy and agreement was
developed. Additional measures may be needed to protect this species during implementation of the
Restoration Project. We encourage the USFS to implement the terms of the conservation strategy
and agreement as part of the proposed action.

The State of Arizona and various American Indian Tribes maintain lists of sensitive species that may
not be protected by Federal law. We recommend you contact the Arizona Game and Fish
Department (AGFD) and any affected tribe to determine if sensitive species may oceur in the action
area. We encourage the USFS to invite the AGFD and any affected tribe to participate in the review

of your proposed action.
We recommend the following specific items for inclusion in the proposed action:

1. Maintain mixed conifer habitat and avoid removing important components (white fir,
Douglas-fir, and other mixed conifer tree species);

1¢-17 2. Maintain pre-settlement/old-growth trees;

” -8 3. Maintain pine-oak habitat within MSO PACs; and,

16-19 4, Maintain mixed conifer stands containing aspen as mixed conifer habitat described in the

MSO Recovery Plan.

We iate this ity to provide comments on the Restoration Project, and we look forward
to conhuumg our wurk with the USFS in developing the proposed action and DEIS. 1f you have any

further questions, please Steve Spangle, Field Supervisor, Ecological Services Field Office,
Phomix., Arizona, at 602-242-0210, exlension 244,

Sincerely,

I8/ Nicholas Chavez

Acting Reglonal Director
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A desired condition for both ponderosa pine and mixed conifer cover types states fuel loading will
average 5 to 7 tons per acre in northern goshawk habitat in those cover types. We recommend the
Restoration Project be designed to retain a sufficient amount of large logs and other dead and down
material compatible with MSO needs and primary constituent elements of MSO critical habitat,
while meeting forest restoration objectives. We also recommend the USFS refer to Brown et al.
(2003) and Graham et al, (2004) regarding the amount of coarse woody debris needed to maintain
soil health in ponderosa and mixed conifer forests in northern Arizona.

The scoping document states sites with dwarf mistletoe left unmanaged in the area cannot be
maintained in a sustainable, uneven-aged condition. We understand there is a need to manage dwarf
mistletoe as part of forest restoration objectives, and we recommend including an objective to
support uneven-aged management in dwarf mistletoe-infected stands.

The Arizona bugbane is a sensitive species for which a conservation strategy and agreement was
developed, Additional measures may be needed to protect this species during implementation of the
Restoration Project. We encourage the USFS to implement the terms of the conservation strategy
and agreement as part of the proposed action.

The State of Arizona and various American Indian Tribes maintain lists of sensitive species that may
not be protected by Federal law. We recommend you contact the Arizona Game and Fish
Department (AGFD) and any affected tribe to determine if sensitive species may occur in the action
area. We encourage the USFS to invite the AGFD and any affected tribe to participate in the review
of your proposed action.

‘We recommend the following specific items for inclusion in the proposed action:

1. Maintain mixed conifer habitat and avoid removing important components (white fir,
Douglas-fir, and other mixed conifer tree species);

2. Maintain pre-scttlement/old-growth trees;
3. Maintain pine-oak habitat within MSO PACs; and,

4. Maintain mixed conifer stands containing aspen as mixed conifer habitat described in the
MBSO Recovery Plan.
We appreciate this opportunity to provide comments on the Restoration Project, and we look forward
to continuing our work with the USFS in developing the proposed action and DEIS. If you have any

further questions, please contact Steve Spangle, Field Supervisor, Ecological Services Field Office,
Phoenix, Arizona, at 602-242-0210, extension 244,

Sincerely,

egional Director Gﬁ

Tom Mutz, Team Leader ' 4

ce: Forest Supervisor, Kaibab National Forest, Williams, AZ
Director, Aha Makav Cultural Society, Fort Mojave Indian Tribe, Mohave Valley, AZ
Tribal Secretary, Havasupai Tribe, Supai, AZ
Director, Hopi Cultural Preservation Office, Kykotsmovi, AZ
Program Manager, Tribal Historic Preservation Office, Hualapai Tribe, Peach Springs. AZ
Director, Historic Preservation Department, Navajo Nation, Window Rock, AZ
Director, Apache Cultural Program, Yavapai-Apache Nation, Camp Verde, AZ
Director, Yavapai Cultural Program, Yavapai-Apache Nation, Camp Verde, AZ
Director, Cultural Research Program, Yavapai-Prescott Indian Tribe, Prescott, AZ
Director, Zuni Heritage and Historic Preservation Office, Zuni, NM
Environmental Specialist, Bnvironmental Services, Western Regional
" Office, Bureau of Indian Affairs, Phocnix, AZ
Office of Environmental Policy and Compliance, Regional Environmental Officer, Oakland, CA,
Attention: Patricia Port
Office of Environmental Policy and Compliance, (Attention: Lisa Chetnick Treichel;
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to the study,

wnwliwmhmmmmhmmmmmn

had the 1 1o fire y in the areas we sampled... [Wle
.lnmummmmmﬂmmwwm-uwu
important factors, But especially crucial are variables that di tree resi to fire
damage, such as diameter and height. Thus, “fuel treatments™ that reduce basal ared or
density from above (ie., removal of the largest stems) will be-ineffective within the
context of wildfire management.

A key implication of the research quoted above is that treating forest stands “from below™ by
reducing surface and ladder fuels is critical to prevent wid j of stand repl
fires. Keyes and O"Hara (2002) agree that stand- mmmmwhmrﬂ
consideration in fire hazard mitigation, and argue, argue, “pruning lower dead and live branches yields the
most direct and effective impact.™ Kmmwmam)mmummmummurnpm
Mwaﬁumumdbthummormmfwamm
conservation of canopy- depmdmnmkﬂ:fnpopﬂummdmmﬂmofm:dﬂmmﬂamm
understory fuels as well as ladder fuel development over time.

¥ s

Perry and others (2004) |nvestlsalcd the relationship of forest structure with susceptibility to
severe fire effects in ponderosa pine forests in Oregon, Their results show, even in areas uniformly
far departed ﬂ'ommehlstormlﬁmreglmn,“llﬁremuybenmdealuﬂmdsupuhaemgmeaty
in the degree of risk and the treatments required to lower risk™ (Perry et al. 2004 923), Fire
treatments that reduced surface fuel load by fifty percent (50%) without any tree thinning prevented
m:h:ngbehvwhllnfldmmlylﬂs.mmwwmm N“pumuﬂﬂc
conditions. And a “light” th g p iption that thi; mlymmaﬂulhmll’drh
coupled with surface fuel reduction by g ibed fire pr d torchi ini
(Perry et al. 2004), mmwmmuuunrmmmmhmam
where extreme crown fires dropped to the ground upon encountering areas that had been treated
with prescribed fire to reduce surface fuels and kill small trees (Graham 2003),

At larger spatial scales, the direction of ﬁru npread (backing, ﬂankmg. heading) Ia an
important determinant of fire behavior and its ¢ ical effects ¢ fire i with
topography and vegetation to “back™ and “flank” around certain fuel and topographic uondmms,ur
“head” through others as it moves across the landscape (Graham et al. 2004), Steep slopes can
meMvamm&mdnwmmmwmmmnmm
mhmmmdsuﬂmpu&hsﬁmmityuumaupﬂope
Asum:ll.wmfranl‘l’emlwm!l concentrate af upper slope positions and on ridges, whereas
uwheﬁummmlmwhmonmehsdaordqmdmdumdnwymwmm
(Whelan 1995), Forest Service research showed that the size and severity of an unplanned ignition
w&MyMirwmmMmumommmMis
perpeadicular to the prevailing wind and treatment prescriptions are sufficient to reduce expected
rate of spread and flame length (Finney 2001),

Fuel should be designed with spatial patterns of fire spread in mind, The
agency's science and experience show that l can be y and
counterproductive if it is not spatially i 1o take ad tage of site-specific topography and

\nwiwpauum(!’knwyzom). Motmvu'.?«mnuand]uhsm(zw?)puwdqmsunmmdwg
the efficacy of different fuel treatment options at various spatial scales that should be addressed in
llnmwtmﬂyﬁa. Tulhedayuthﬂd&mmahomaymumuneﬁommnfme
must ider effects on the environment resulting from connected and
muhlmﬁl’ewppsmiunmmlm(ﬂwkuﬂll 2004).

Dwarf mistietoe

Some forest stands in the project area undoubtedly host dwarf mistletoe (Arcenthobium
vaginatum). The pathogen creates important features of wildlife habitat, including food resources
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of a number of sensitive and at-risk species, and llpmmnnsmoﬂlilty in large trees, which
contributes to old growth forest and spatial b at stund scales (Nicholls et al.
1984). Dwnrfm:ﬂ]ﬂmuhwmlhemmmmmbgyofhnhhyw
forests (Conklin and Fairweather 2010). Indeed, clump- and group-scale mistletoe infections creale
uneven-aged structure at lorger spatial scales (Nicholls et al. 1984).

Trees infected with dwarf mistletoe can directly or indirectly benefit wildlife (Filip 2005).
Many vertebrate animal species consume mistletoe shoots and fruits, and use brooms for cover and
s nesting sites (Hawksworth and Wiens 1996, Mathiasen 1996). Mistletoe shoots are an imporiant
fall and winter food source for porr.'uplne (Mwﬂn dorsatum’) (Hooven 1971, Lawrence 1957),
Chipmunks ( Tumius spp.) ly eat seeds (Broadbook 1953,“" lls et al. 1984).
Squirrels (Sgiurus spp.) and porcupines feed selectively on mistletoe-infected twigs (Joh and
Carey 1979, Wood et al. I%S)wmmmmmmt&mh 1982). Mistletoe has
hmhnmwmm 1969), and when their shoots fall to the ground, they are accessible to

. Mistletoe shoots are a regulur high-protein component in the diet of mule deer (Odocoilens
hvmiomu) (Leach and Hiele 1957, Wright and Arrington 1950). Clary and Larson (1971) found
that in certain years, ponderosa pine stands with dwarf mistlctoe shelter significantly more deer than
stands without dwarf mistictoe.

Tassel-eared squirrel (Sqiurus aberti) (Dodd et al. 1998, Dodd and Rosenstock 2003, Dodd
2003, Mathiasen et al. 2004), northern sush.awk (Accipiter gentilis) (Hayward and Escano 1989,
Reynolds et al. 1992) and Mexican spotted ow!l (Strix oceldemtalis lucida) (USDI 1995, Grubb el al,

1997) prefer t 2 habitat p that m:lude largulxm.tellnveiy derneunup)! lnd
dlwmmwmﬂmdmgmwoodm I Those are

large scale fires and by habitat degradati iated with silvicultural nt (Beier and
Machinski 2003).

Norlhem goshawk

‘The latest report of the Kaibab Mational Forest on management indicator species habitat and
population trends (USDA 2010) states that the source population of northern goshawk on the
Kaibab Plateau is in decline, and the species is “ut risk of extirpation or extinction in Arizona,"
The Forest Service must ensure that the project will not adversely affect goshawk or contribute to a
trend toward listing under the Endangered Species Act.

The amended Kaibab Forest Plan incorp the M; Re de for the
Northern Goshawk in the Southwestern United States (Reynolds et al. lm;,whxhwmﬁu
mmofﬂhfwmwmuﬁﬂwhﬂsmwm To date,
two envi | impact stat on forest planning in the Southwestern Region have based
action al ives and decisions on those fati (USDA 1996, 2006). In doing so, the
Forest Service established a habitat-proxy relationship of p forest str and viability of
northern goshawk, and applied a proxy-on-proxy pli o its anal is of population viability
for 14 vertebrate prey species.

The Arizona Game and Fish Department repeatedly has d to the Forest

Semoe that applu:atmn of canopy cover guidelines denved from the Management
ynolds et al, 1992) at small clump- and group-scales (generally <1 acre)

instead of at larger forest stand scales has llwpoumua.l wmplﬁmﬂlymdmﬂnmmul‘w
cover within areas subject to vegetati q to g k and

w
its prey.  For it g a residual canopy cover of 50 percent within tree groups (< 1
acre) after vegetation n-utmm.md if such groups occupy Solwmerlt of a stand (>2 acres), canopy
cover at the stand scale will be 25 percent. To prevent this outcome in site-specific projects, which
clearly would harm goshawk and its prey, the Management Recommendations (Reynolds et al.
1992) and the ded forest plans incorporating them, including the Kaibab Forest Plan, require
maintenance of canopy cover at stand scales in goshawk nesting and fledging habitat.
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The Kaibab National Forest developed a white paper entitled Implementation and
Interpretation of Manag lations for the Northern Goshawk, Version 3.0 (“1&1” —
USDA 2009) that calls for assessment of forest treatment effects to goshawk habitat at small
clump- and group-scales, and not at the larger scale of a forest stand. This interpretation of
guidelines for goshawk habitat in the amended forest plan shifts requi ts for mai of
canopy cover and vegetative structural stages from the stand scale to smaller scales. [ts use in the
current project requires an amendment to the forest plan.

Independent of the scale of i tinued impl tation the Manag
Recommendations (Reynolds et al. I992) is smentil'cally controversial as a means of insuring
population viability for goshawk and prey species. The Coconino Forest Biologist wrote to her
colleagues that a study of influences of ponderosa pine forest structure on northern goshawk
reproduction conducted by Beier and others (2008) “sort of rocks the world for the 1996 goshawk
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guidelines.”  Beier and others (2008) d of poshawk hreedmg
pruducr.mly with territories that were treated by logging with the M
dations (Reynolds et al. 1992) and the amended forest plans. That fi I'nd:ng agrees with
observations of Silver ‘od others (unpublished), who found evidence of the same phenomenon in
the Kaibab National Forest, and stated, “Goshawks are known to be adapted to hunt in, and to
prefer closed forests. .. [LJogging continues to negatively impact goshawk reproduction, regardless
3]

ia negati\re cor

of the guidelines.”

Finally, the Center encourages the Forest Service to avoid creating forest openings larger
than two (2) acres in the project. At a 2005 meeting with Forest Service biologists, Dr. Reynolds
stated: “Do not create openings 4 acres in size unless there is an overriding management need, keep

openings small.”  Please refer to comments above for reasons why mistletoe treatments may not

Jjustify openings larger than forest plan guidelines allow.

Mexican spotted owl |1-10
The project area overlaps habitat of threatened Mexican spotted owl. Logging, road

construction and prescribed firing activities may affect spotted ow! critical habitat. Smoke

accumulation from prescribed burning may flush owls from nests, causing incidental take.

Therefore, the Forest Service is reqnired to complele fon'nnl consultation with the U.S. Fish and

Wildlife Service (“FWS") culminating in a biol and incidental take stat to

secure exemption of the proposed action from the Endnngrmd Specics Act’s (“ESA™) prohibition

of take of listed species,

On June 10, 2005, the FWS pleted a progr tic biclogical for the “continucd
implementation of the Land and Resource Management Plans for the Eleven National Forest and
Mational Grasslands of the Southwestern Region,” including the Kaibab National Forest. The FWS
and the Forest Service agreed that implementing the forest plans would advemly affect 36 listed
species and would incidentally take several of them, includi owl.

The FWS determined that the anticipated level of owl take was most appropriately quantified in I'[* i
terms of the number or percent of Protected Activity Centers (“PAC™) with disturbance and/or

habitat alteration. FWS pated that take is bly certain to occur within 5 percent of the

total PACs in the form of harm and 5 percent of the total number of PACs in the form of

harassment for a total of a 10 percent as a result of the proposed action. The anticipated take is set

forth per recovery unit, The FWS and the Forest Service agreed to annually review and evaluate

the actual incidental take for project-specific actions.

Ta be exempt from the Section 9 ESA prohibition on take as it implements forest plans in
the Southwestern Region, including the Kaibab Forest Plan, the Forest Service must comply with

the terms and conditions of the June 10, 2005 incidental take statement. The terms and conditions

for the Mexican spotted owl include specific monitoring requirements. The Forest Service must

monitor Mexican spotted owl PAC occupancy pursuant to the most recent version of the owl

recovery plan. This monif.m'ng must assess changes in owl sihe. y rates so

manngcmcnl actions can be adjusted if changes in owl p oceur, Additionally, in order to
the i of incidental take, the Forest Semce must track and report the effects of the

forest plans on ‘Mexican spotted owls.

In October, 2008, the Forest Service pmwded |ts “Annual | Report” for period June 10, 2005
through June 10, 2007, regarding the pr ion on the land and resource
management plans for the 11 national forests in the Southwest Region. The Forest Service
acknowledged in the nspcrt that it is not complying with the monitoring mqmremc-nts set fortb in
the biological opinion’s terms and conditions, and/or has likely ded the allowal
take, for a number of listed species, including the Mexican spotted owl.

The Forest Service typically monitored only 20-25% of PACs during 2005-07. Maoreover,
PACs have been itored for owl ¢ but not owl reproduction, The Forest Service states
in the annual report that personnel and funding levels are not to meet the itoring
requirements set out in Term and Condition 3.1. As a result, in many cases, monitoring has not
been accomplished. In addition, the Forest Service claims in the report that the incidental take
issued by the biological opinion is difficult to understand at the Forest level.

On April 17, 2009, the Forest Service wrote a letter to FWS to request the re-initiation of
formal consultation on the 2005 biological apinion, According to the April 17™ letter, “[i]t has now
become apparent that the Forest Service will likely soon exceed the amount of take issued for at
least one species, the Mexican spotted owl.” Additionally, “it has become -apparent that the Forest
Service is unable to fully implement and comply with the monitoring require ssociated with
the R ble and Prudent M for several species (including MSO) in the [biological
opinion],” FWS has accepted the Forest Service’s April 17% request and reinitiated formal
consultation on the forest plans in this region, including the Kaibab Forest Plan.

Despite its admission of ongoing itoring deficiencies, potential exceedance of
take, and pli with the datory terms and conditions of the 2005 biological opinion,
the Forest Service continues to approve site-specific projects that may affect Mexican spotted owl.
The Forest Service is violating the mandatory terms and conditions set forth in the 2005 biological
cplmon conocrmng \‘J\e :mp]mentauon of the Forest Plans in the Southwest Region, including

ry for the Mexican spotted owl, in violation of the ESA. 16
US.C § 1536{b)(4)(C)(1v). 50 C.F.R. §§ 402.14()(1)(iv), and 402.14(1)(3). Due to these
monitoring failures, the Forest Service is also failing to insure that it has not exceeded the incidental
take allowances for these species. Therefore, the agency should withhold approval of actions that
may affect Mexican spotted owl pending reconsultation to insure that the proposed action will not
irretrievably commit owls or their habitat.

e, 2

Cumulative effects

The project area has experienced potentially slgmﬁc.nnt cumulative impacts from past
C ion and discl of vee must in¢lude the following

issues within the project area:

« Al past shelter-wood seed cuts and clear culs, including their impacts on overall canopy
cover, old growth quality and extent, and habitat suitability for canopy dependent species
such as and including tassel-eared squirrel and northern poshawk.

« All past crown fires, including their impacts on overall canopy cover, old growth quality,
quantity and extent, and habitat suitability for canopy dependent species including squirrel
and goshawk.
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« Past changes in forest structure, including those resulting from fires, and their impacts on
wildlife habitat and populations.

Invasive plant pupulﬂlmmnnngmyluumberu!a, alougmndsmd nplﬂfw
peri and the f tial for the proposed action and/or or

t to introduce and i invasive plant populatms within thc pwojvct area,
‘This a.nalysis should also evaluate invasive plant popul to climate, seasonality,
soil, slope, aspect, land uses, management ach\'ilias. timing and interactions therein,

« Overall fire management goals for the project area, including and especially wildland fire
use,

.Locﬂmnfﬂwpmpﬂmmd, posed activities, including roads and skid
trails, in relati of i wlld!iﬂehnhlul,bo!hfwmmmmed
kabmwnﬂwhnpmmhbdu,mdlumldll&mﬂmm

M li i factor infl g forest health and fire
reg:rnu There il a substantial bocly of su:leuhﬁc literature that identifies livestock grazing as a
major factor in the alteration of historic fire regimes and contributor to fire hazard (Amold 1950,
Cooper 1960, Madany and West 1983, Mitchell and Froemnn 1993, Rummell 1951, Savage and
Swetnam 1994), If active grazing all ts overlap the planning area then we wouldbe very
concerned about pminlly significant cumulative effiects to soil, | plant communities, fire regimes
andwddhfeﬁmuelhummhﬁmnmwmgomamaﬂmmmbmrhnwhhpmpmed

tment logging, p ibed fire, off-road vehicle use, and other
m.ﬁmmmwmm Livestock act gs vectors for seed travel, disturb soil,
and reduce the competitive and reproductive capacities ormvespemm. Exotic weeds can
displace native species, in part, because native grasses are not adag quent and close
(Mack and Thompsan 1982, Belsky and Blumenthal 1997),

The project area overlaps at least one grazing allotment. In addition to altering forest
structure and composition, livestock grazing contributes to the long-term and degradation of
grasslands utilized by indicator species such as pmnnhnrn anrclopc. The anstamahlllty of grassland

habitats throughout the Kaibab National Forest is th 1 by hment of noxious and
invasive weeds ns well as woody vegetation. Seager und others (2007) surveyed models of regional
climate found broad i projection of “Dust Bowl™ aridity as “the new

1i logy of the American S thy within a time frame of years to decades.” Bradley (2009)
! ined that d 1 ipitation, particularly in the causes an expansion of suitable
land area for cheat grass i Cheat grass jon can significantly change grassland fire
mgﬁneswﬂhsynﬁ'guﬁ c and self-reinforcing effects to ity position resulting in type
conversion (Brooks et al. 2004, Westerling etal. 2006).

Noxious weed spread is a bly fi ble and 1 ially significant forest-wide
cumulative impact of the proposed action. T 15 similar to the proposed action have left
forest restoration sites overrun with cheatgma (Bromus rmorum) (McGlone et al. 2009),
Although it is not extensive in the pl oduy. g has i long-term
nnp!mmom l'or nltwe planl ities in fir-ack ¥ and vﬂldllfe ‘associated with
grassland h t indi apocles like prongh Melgoza and

others (1990) studied chnlp-asssml resource acquisition after fire and noted its mpuulm
success owing to its ability suppress the water uptake and productivity of native species for
extended periods of time. They further showed that cheat grass dominance is enhanced by its high
tolerance to grazing, Its annual life-form coupled with the abilities to germinate readily over a
wide range of moisture and temperature conditions, 1o quickly establish an extensive root system,
and to grow early in the spring contribute to its successful colonization. In addition, Melgoza and
others (1990) showed that cheat grass successfully competes with the native species that survive
fire, despite these planis being well-established adult individuals able to reach decper levels in the
soil. This competitive ability of cheat grass contributes to its dominance when lands experience

Pkmmmmmlhnyquuuwwmnm and keep me apprised of all

in and d making regarding the Bill Williams Project.
Sincerely,
Frs
) e Jay Lininger, Ecologist
P.O. Box 25686
Albuguerque, NM 87125

Tel: (928) 853-9929
Envail: lini 5 -
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See notes of Arizona Game and Fish Deg Region Il Commission Briefing, July 27, 2007,

hed to these ts for i In it, the Department explains, “the Management
R dations for the Northern Goshawk in the South United States (GTR-RM-. 2I?} defines
northern goshawk habitat through the structural habitat attributes of 14 Dfﬂ!e hawk 5 prey spemes The
canopy cover data described for these prey species, and for the north were i at the
stand fevel — not the tree group level, By changing the canopy cover rargcts from the stand level to the
group level, the Department is concerned that the Forest Service may nol be meeting the habitat
requirements for those 14 wildlife species, and also may not be meeting the habitat requirements for the
northern goshawk per the 1996 Forest Plan Amendment.”

2]

See electronic mail of Cecelia Overby re: “Beier et al. paper,” Feb, 26, 2008 (“The authors conclude
that the Forest Service should reconsider its decision to apply the guidelines to most of the forested lands
in the region. Wow.").

(k1
CBD analysis of data secured via FOIA citing the “analysis 2005 work 010506,

4l ;
See notes of Forest Service meeting with Richard Reynolds, northern goshawk expert, Dec. 7 & 8,
2005, at Williams Ranger District, Kaibab National Forest.
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The Coconino National Forest has scheduled a third round of public meetings on the
Travel Management Rule July 31 to August 4. In this round of public meetings the
Forest will be presenting a proposed action including maps and will be taking Public
Comment. The Department will be represented at all four meetings. The Kaibab has not
scheduled any more public meetings or made any decisions at this point.

Forest Plan Revision
‘The Kaibab has said they hope 1o resume collaborative efforts on the Plan Revisions in
September. The following are excerpts from the letter we received:

“Nationally, the Forest Service has filed a notice to prepare an environmental
impact statement to address the flaws identified by the court in the 2005 Rule
process. The Arizona Forests have all continued to work on several tasks

iated with Plan revision in a consistent with the National Forest
Management Act and neutral with respect to the various planning rules that might
apply. The Kaibab NF will continue to work on those over the next several
months to identify needs for change to the Plan. We intend to do much of this
with those of you who would like to help us.

The work many of you helped us with previous to the court ruling is not lost. Nearly
all of it will cantinue to be used in identifying the needs for change. Specifically:

» Public participatory pr will resume. Although the 2005 Rule was the only
ane that required collaboration, none of the others prohibited ir, and we think it's
a good idea.

»  We will continue to aim for a more strategic, less preseriptive Plan as an end
product, with a primary focus upon desired conditions and objectives to make
progress toward the destred conditions.

» Sustainability analyses are continuing in order to ensure compliance with the
requirements of NFMA. We are preparing a rough draft of the ecological
sustainability report, incorporating information and public input for the two
primary parts of this analysis - ecosystem diversity and species diversity. While
we are nol sure how species will eventually be addressed in the Plan, the
information developed with your help is captured in a database that will serve as
an invaluable reference, regardiess of which process we use. We have finished a
rough draft of our social and economic sustainability report, incorporating
information and public input. Once these sustainability analyses have been
reviewed internally, we will share them and engage in dialogue with our publics
to identify the social and economic needs for change.

Beginning in late September, we hope (o resume public processes (o confinue this
work, aiming foward completion of a comprehensive assessment of the needs fo
change the Plan this winter. As we move through the summer, we will be sending you

specifics about meeting topics, times and places”

Plan revision efforts have been extremely quite and the Region has not been involved on
any of the Forests.

Goshawk Guidelines

‘The Department has concern about a shift in how the Forest Service implements their
own Northern Goshawk Guidelines within the current Forest Plan. One of the primary
concerns the Department has with the new interpretation is that forest thinning treatments
have the potential to reduce overall tree canopy cover to levels that may not meel the
habitat needs for wildlife within those treated areas. The Department has vetted these
concerns at several meetings and has been unable to resolve these concerns with the
Forest Service. All previous Forest Service planning projects have planned canopy cover
reduction levels at the stand level. Under the new interpretation of the goshawk
guidelines, the Forest Service is proposing target canopy cover ranges at the group level
as opposed to the stand level (where a group is defined as an aggregation of one or more
clumps of trees of varying age and size interspersed with openings).

The Management Recommendations for the Northern Goshawk in the Southwestern
United States (GTR-RM-217) defines northern goshawk habitat through the structural
habitat attributes of 14 of the hawk’s prey species. The canopy cover data described for
these prey species, and for the northern goshawk, were measured at the stand level — not
the tree group level. By changing the canopy cover targets from the stand level to the
group level, the Department is concerned that the Forest Service may not be meeting the
habitat requirements for those 14 wildlife species, and also may not be meeting the
habitat requirements for the northern goshawk per the 1996 Forest Plan Amendment.

Related to the new Forest Service guidance for implementing the northern goshawk
guidelines, the Department is also concerned that Forest Service proposed treatment
might trend toward even-aged group selection over time. For example, the Forest Service
proposed 1o regs te groups of VSS1 and 2 while reducing canopy cover for tree
groups of other VSS classes. Managing tree groups by VSS class comes across as even-
aged tree group management. However, scientific literature describing the historic range
of variability in southwestern ponderosa pine does not find that tree groups were even
aged. Rather, the literature suggests that tree groups were often comprised of multi-aged
trees intermingled intimately in the same arca (Long end Smith 2000, Mast et al. 1999,
White 1985). Uneven aged tree composition within groups is important for vertical
structure and provides forage and breeding habitat for songbirds as well as thermal cover
for raptors as well as deer and elk.




Department personnel from Regions I and 11, Research Branch, Nongame Branch and
Habitat Branch attended a workshop on the new interpretation in Flagstaff including a
field trip to stands marked under the new interpretation. All the Department personnel
who attended the workshop were concerned that the degree of openness permitted under
the new interpretation because of its potential to negatively impact forest wildlife
inchuding goshawk squirrel, bear, turkey, and dense forest songbirds.

‘The Forests have decided that they do not need to do any NEPA on these changes
because they believe it is simply clarification of existing guidance. The Department is of
the opinion that the Forests should have gone through the NEPA process, or at minimum
consulted with the state and federal fish and wildlife agencies. Consultation, or a forum
for discussion, is necessary between the Forests and the Department to resolve these
concems,

Regional Wood Supply Analysis
The Department is participating in the Wood Supply Working Group, which just recently
held its second (of 7) meetings. The WSWG is comprised of natural resource agencies
and wood utilization private industries; the group is facilitated through a Forest ERA
(NAU — Tom Sisk’s Lah) grant; and the grant is funded by the Forest Service. The group
is tasked with estimating the amount of small-diameter ponderosa pine wood that would
be available from forest restoration projects, for the purpose of establishing a small-
diameter wood industry. As per the Governor's Forest Health Strategy, and other
regional economic assessments, landscape-scale restoration of fire-adapted ecosystems is
unaffordable under current contracting processes. The only way to see landscape scale
nts be impl d would be to allow small diameter wood industries to pay for
the restoration treatments, Wood industries, however, are only willing to pay for these
treatments if they know the wood supply will be adequate to cover the costs and generate
profit.

The Department supports this effort, as long as the analysis is driven by goals of forest
restoration, wildlife habitat, and restoration of fire-adapted ecosystems (as opposed to
designing treatments that maximize industry gain and encourage long-term extraction of
trees beyond the goals of forest restoration), The analysis uses a GIS approach, and the
Department has worked successfully to ensure that threatened and endangered species
habitat, riparian habitat, and wildlife movement corridors are considered during the
analysis. A product from this WSWG is expected in fall 2007.

Kaibab National Forest

On July 5, 2007 at 2:30 pm lightning ignited a fire within the Westside project area. This
fire burned about 6,000 acres and bumed sections of the treatment area defined as
pinyon/juniper push areas, pinyon juniper woodlands, upland areas, and valley bottoms.
The fire burned in a mosaic pattern and a majority of the fire was low to moderate
intensity. A significant portion of the fire burned over the acreage bumed in the 1996

Bridger fire. A Burned Area Emergency Response (BAER) team was formed and several
rehabilitation treatments for the areas that burned at a moderate to high intensity are
planned for implementation. As stated in the draft BAER repori, the goal for the
treatments is for the control of cheatgrass not for erosion control.

Duringthctlmenfﬂwﬁmilwmognizﬂdbytbemzdjamdiumdmrdmm
this area is in quality mule deer habitat. Region IT had the opportunity to comment on the
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treatments to aid in the return of winter browse species; and that they consider increasing
the amount of early successional native grasses as opposed to planting sterile rye. There
is evid in the literature that if fully germinated, sterile rye grasses can impede
the establishment of native vegetation.

At the present time, the fire has not slowed plans for implementation on the Westside.
There may be slight modifications in timing of seeding and herbicide treatments
however; the Department still plans on seeding 500 acres of desirable browse species in
the fall of 2007, The Region has been working with Truax Drills, Inc. who has been
developing an interseeding tool that will seed shrubs into existing vegetation. Jim will be
coming out to do a site visit on the 30" of July to the Westside treatment area to hone in
on specifications for the tool as well as look at current conditions within the fire footprint
and beyond.

Currenily, pinyon and juniper habitat treatments are expected to resume on the Westside
next week. Forest closures due to dry conditions as well as the wildfire halted
implementation for several weeks. The contractor continues to do an excellent job
removing juniper from historic push treatments.  This type of treatment will continue
throughout the summer.

Coconino National Forest
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Both the grassland restoration and the lake fencing are on going since the last
commission briefing. Approximately an additional 1500 acres of grassland restoration
and 200 acres of seeding have been completed. This brings us up to approximately 2600
total acres of grassland restoration and 530 acres of seeding. Diablo trust is currently
talking with additional contractors and considering hiring more crews to speed up the
work.

GFFP

The Department continues lo participate in the Greater Flagstaff Forests Partnership
(GFFP) on two primary projects: 1. Completion of the Jack Smith/Schultz Fuels
Reduction Project NEPA planning, and 2. Ensuring that the Forest's and GFFP's
commitment to assisting with Research Branch’s wildlife research in the wildland-urban
interface of GFFP projects is honored. While the scope and future activities of GFFP are
still uncertain at this time, the Department will continue to follow GFFP activities and
gauge the benefit of our continued parlicipation.



BLM Arizona Strip District:

The Department commented on a draft EA for a 9,000-acre watershed vegetation project
near Mount Trumbull. The Strip District is beginning to look at planning at a watershed
level, which will increase acreages associated with treatments. While the Department is
in full support of this type of planning, it has become increasingly important to be
involved with all stages of the project. We have been working well with the District on
this project; however, we have some concerns that not all the appropriate tools are being
addressed as possibilities to meet vegetation objectives. For example, many of the
conditions in the project area are that of an overstory of pinyon and juniper with little to
no understory, At this point the BLM plans to thin some of the overstory, but has not
fully explored methods to do so, as well as how to incorporate appropriate seeding
techniques. The Department has plans for several field trips to this project area and is
confident at this point that our issues will be heard and at lease partially incorporated into
project planning,

OTHER

Colorado Platean Native Plant Initiative (CPNPI) and the Northern Arizona Native
Seed Association (NANSA)

During the week of June 11®, Regional staff attended the Colorado Plateau Native Plant
Initiative Meeting in Moab, Utah.

For several years, state, federal, and non-profit groups in Utah have been engaged with
the development of native plant materials on the northem part of the Colorado Plateau.
Region I1 has worked with bers of these groups over the last 2 years in gaining skills
in how to use these native plant materials on the landscape, specifically related to the
Westside Project on the North Kaibab Ranger District. With increasing habitat
degradation due to fire, drought, and excessive grazing, important AZ wildlife habitat
continues to be at risk. To date, the limiting factor for habitat restoration is adequate
native plant materials,

Until recently, the scale of Utah’s native plant program did not include the southern part
of the Colorado Plateau or any of AZ to speak of. This status is changing and the main
reason for this meeting was to work toward joining the existing groups into one Colorado
Plateau Native Plant Initiative, and the expansion of efforts Colorado Plateau wide. At
this time, AZ groups and agencies are welcomed, invited, and encouraged to participate,
The group is not asking for money at this time but more importantly ideas and needs for
the program. Because this group is just starting, there is an opportunity to be in an active,
leadership role from the states perspective.  The UTDWR has had a successful habitat

restoration program for years, and should the Dept. head in this direction, the Region

Notes from the 1% Colorado Plateau Native Plant Initiative are available upon request.
Opportunities 1o learn and participate more in the program will become available in
September at a Restoration Workshop in Grand Junction, CO and in early November at
The Ninth Biennial Conference of Research on the Colorado Plateau, Flagstaff, AZ.

At a more local level, the Northern Arizona Native Plant Association (NANSA) had an
additional meeting in July. This group continues to work as a sub-group of the CPNPIL
This group hopes to raise awareness within the local arca for the need for native seed,
work on developing a market for local seed, and continue to work on small native seeding
projects. Although this group has only recently formed, there is now the potential for a
coordinator, which will expedite the ability to gather interest and apply for grant money.

Coconino County

We are actively engaged in the Coconino County Parks and Recreation effort to sell a
conservation easement on Pumphouse Greenway to NRCS through the Farm Bill's
Wetland Reserve Program. The Department is currently working with Coconino County
and NRCS to develop a conservation plan for the casement that will restore and enhance
the wetlands of Pumphouse Greenway, reduce wildlife disturbances and control
human/domestic dog access within the wetland, and provide substantially more
Watchable Wildlife developments for the area. Planning is almost complete, and the
easement purchasc is scheduled to occur in November 2007. The Department recently
participated in a public ting on the Pumph WRP, where we presented
information on wildlife habitat in the wetlands as well as Watchable Wildlife
opportunities.

Naval Observatory INRMP

We attended a meeting and reviewed a draft plan for the management of natural resources
on the Naval Observatory.
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Does forest structure affect reproduction of northern
goshawks in ponderosa pine forests?
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Summary
1. Many B : iptions are based on ecological hypott luating empirical
support for these hypotheses can i 8 There has been iderable dispute about
ﬁuwwuwrwumofthumnhem hawk to three g driven forest structures in

ponderosa pine forests of the south-western United Sm (i} the structure rwommended by US

Forest Service's goshawk guidelines, designed to i

and thus benefit goshawks; (i) preferred fo

hawks fc "'lna:mw'lﬂ‘"

dance of 14 goshawk prey species

habitat as suggested by erupmm! evidence that
large trees and dense canopy closure, rather than

areas of higheal prey abundance; and (iii) presettlement (i.e. prior to Euro-American settlement)
structure characterized by clumps of large trees, canopy closure <40% and dense herbaceous
understorey, which could have negative effects on pnlmwks

2. To evaluate empirical support for hypotl

that gost production is affected by each of

these three forest d forest

eachof 13 goshawk breeding arcas on the

in & 1215-ha nest-centred circular area in
National Forest, Arizona. The breeding

areas were selected to span the full range of productivity (fledglings per year monitored) over the

previous 9-year period.

3.Forul had a modi effect on goshawk prod ,(FsmConnuyto
goahawk productivity & d with i ing simillrity 1o the goshuwk gl

4. Goshawh Juction was not lated with L “‘\hehudm;mmplﬁarmd

mmwmmmmmmm

S, Synthesis and ap P B

may not imp

the g
mpmduﬂmuwﬁwutﬁwmﬁouldmmhsﬂuﬁsimwwpbﬂuwmwm

forested lands in Arizona and New Mexico, Managy P upp ly

for the major ecological hypotheses that underfie forest prescripti

Koy | ipiter gentilis, ecological forest S forest Pinus

pondi productive success, vegetative structural stage

et al. 1992; referred to as ‘goshmwk guid ")

Introduction In 1996, the goshawk guidelines were incorporated into
The northern goshawk Aecipiter genrilis L. is u species of i [ all Forest Plansin th tes (US Forest
mh&dﬂomtmmmmw Service 1995, 1996). The i require the g ok
undated) and a US Forest Servi itive species in Region beimp onall Service fc )
3(US Forest Service 1993a), The g L lation in the  that d for Mexican spotted ‘(S't' identi
mmUnludSlmmwﬂumdfcrllniunnduma Iniclcda). A Tumd: 1 jonof the & auidelk

Endangered Species Act n 1992 and 1998 (US Fish & Wildife
Service 1998). Co
the US Forest Service to devel i

is that the souhlwkiaafntulhﬁlmsmsmllﬂ‘lhﬂ uses
variety of forest types, forest ages, structural conditions, and

for National Forests in Arhwnn and New Mexico (Reynolds

* har, E-mall: paul, odu

ional stages’ (Reynolds ef al. 1992: 1), ing that
“if goshawk popnhuommabamm unhairpmrpcpw
lations, then forest management should feature prey habitats',
Reynolds et al. (1992) prescribed a forest structure that
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should provide abundant populations of 14 prey species
Following Reynolds ef al. (1992), we use the term forest

distribution, canopy closure, numbers of snags and logs and
basal area.

Greenwald ef al. (2005) provide an alternutive concept of
ideal goshawk habitat. Their review of habitat use studies
in North America (11 of 12 published after the goshawk
guidelineg) suggests that goshawk foraging locations within
their home ranges are characterized by many large [> 40-6 em
diameter at breast height (d.bh.)] trees and dense (> 40%)
canopy closure, but that goshawks do ‘not select stands with
the greatest prey abundance’ (Greenwald ev al. 2005; 120).
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goshawk reproduction in western North American land
MW-Wmmwhﬂnmhwh
weather and prey abundance (Kennedy 1997; Kriiger &
Lindstrdm 2001; McClaren, Kennedy & Dewey 2002). One
possibility is that forest structure affects reproduction only
during years of high fedging success, other years being so
poor that the influence of habitat is obscured. For example,
Bloxton (2002) observed that goshawk reproduction virtually
ceased in La Nifia years (years of low precipitation in western
North America driven by cold ocean temperatures in the
qmmmmmnmmum
forest ight infl ion only in years of
¢ reproduction; for example, Krilger & Lindstrom (2001)

poo
b ‘|I|ll|npndyeuull'mhm|tlﬂ‘tlwri=h|¢lugh

Although none of the studies reviowed by Gi d er al.
(2005) hypothesized that goshawk fuction or survival ductivi wlthllltle fution among b g areas.
wmuwmmmmammmmw Toadd fnted goshawk nest productivi
thisisa aver & 9-year period Lo forest structure in landscapes around
methueohw\m:.mu. 13 goshaswh ing areas in pond pine and pine-oak
Tn these same south-wester forests, ecological restoration  furests on the Apache-Sitgreaves National Forest in Arizona.
of pond pine ( Pins | und pine-oak (Querens  Our objective was to nssess how mpmduo:maueceuot‘
species) forests has been proposed t h to forest huwks varied with of gosh.

structure and function caused by & century of livestock
grazing, fire suppression and timber harvest, and to reduce
the risk of stand-replacing wildfires (Covinglon & Moore
lm}.mldmb\.mmhtmmnmpmpndm

§ prior to Buro-
mmtwmmlmmtmm
these p ! are ch ized by lower

basal area, stem density and canopy closure, and a larger
fraction of the landscape dominated by large trees (Fulé,
Covington & Moore 1997; Mast er al. 1999, Fulé et al. 2002;
Waltz et al. 2003). Concern that presettiement forest structure
will affect goshawk pnpumm!eh‘ kmd'lhem

thres alternative forest structures (goshawk guidelines,
preferred fornging habitat, presettlement conditions) over a
time span that included a range of climatic conditions typical
of the South-western United States,

Methods

BTUDY AREA

We studied goshawlks on the Black Mesa and Lakeside Ranger
Districts of the Apache-Sitgreaves Nutional Forest in east-central
Arizona. The study arca is part of the Mogollon Platesu, an ares

issues raiged by &r
of i [USM-M
Wildlife Service 1998).
Managers would benefit from an empirical assessment of
mmmmm structures would affect
ks. Although direct experiments would be ideal,

dominated by basaltic and limestone type solls that forms the
uplifed southern edge of the Colorado Platesu and s dominated
by ponderosa pine. Elcvations in the study ares rangsd from 1768
10 2417 m (mean 2134 m). In thess breeding areas, silverieaf cak
(@ arizonica), pinyon pine (P edulls), alligator juniper (famiperas

i 1 b . 5 fyuscfol 2P pine, at lower or on south-
number of goshawk territories to required treatments and Ivmn H ﬁrm mmvhuﬁrtlll
controls, and it would take decades to impl concalor), and { raof Gambel ok (Q gambel)
and monitor goshawk response. We chose & less direct bul  yng New Mexkeo focust (Rebinls Acomexicana) were commot
more expedient approach by comelating goshawk rey L tree species throughout. Annual precipitation at the
mmdmxmmmwmorm nearest westher stution (Show Low Airport, 2102 m elevation)
three alternative forest structures. uveraged 399 cm during 1993-2002, with driest years in 2002
Several previ studies have related stand ch fstics (45 cm) and 1996 (314 om), and relatively wet yours in 1993 (534 om),

mgushulmpmdm{c:m ~Bedford 1990, 1995; Ward,
Ward & Tibbets 1992; Patla 1997; Finn, Marziuff & Farland
2002). Although cach of these studies provided useful
mﬁmmmmmbunmwnmwmm
forest triit, no study ad d thi
directly or compared empirical supporl for alternative
hypotheses. Furthermore, these studies were limited 1o
relatively short monitoring periods: 3-7 years per territory
(Paua 1997) or |-3 years per territory (all mhu' studies),
fuction for > 3 years is ay because

© 2007 The Authors. Journal

1994 (50-7 cm) and 1997 (466 em).

Our research activities occurred within & 1215-hu cirde (radius
1967 m) from the geographical centroid of each area’s hwwn
nest Jocations. To avokd the imp ihat these circh
wmctly 10 goshawk territories, we wse the torm mnm
nreas” 1o refer 1o these circular areas.

None of the goshawk breading arcis in our study experienced
timber harvest in > 8% of the breeding aren (mean 2-8%, range
0-T6%) during 19932002, Thus we believe that the goshawk
reproduction we observed was not afTected by disturbance or other
short-term eflects of tmber harvest.

© 2007 British Ecologieal Society, Journal of Applied Ecology, 45, 142-350















should provide abundant populations of 14 prey species.
Following Reynolds er al. (1992), we use the term forest

distribution, canopy closure, numbers of mnags and logs and
basal area,

Greenwald #f al. (2005) provide an altermative concept of
ideal goshawk habitat. Their review of habitat use studies
in North America (11 of 12 p ““marlhn hawl
idclined suggests that goshawk foragi within
Mrlmmnummdnuﬂtbdbymwyhmp—m«n
diameter ot breast height (d.bh.j] trees and dense (> 40%)
canopy closure, but that goshwwks do ‘not select stands with
the greatest prey abundance’ (Greenwald er al. 2005: 120).
Although none of the studies reviewed by Greenwald ef al,

(2005) hypothesized that goshawk reproduction or survival
would be hhlm!in nuhnwk breeding areas with many large
treesand d py closure, thisisa il hypothesis

from these observations.
1n these same south-west

forests,
of ponderosa pine (Pl pmﬁmm} and plno-eak (Quercus
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goshawk reproduction in western North American landscapes
fluctuates widely among years, probably driven by changes in
weather and prey abundance (Kennedy 1997; Kriiger &
Lindstrim 2001; MMM&MM}.M

only

possibility is that forest flects

dnmgmdhlghﬂedpn;-mm,unhhgn
pwrlhﬂhe“ f habitat is ob d. For i
Bloxton (2002) ot i that gosk ducti irtually

mdmuﬁﬁlyurs[ywsdlwpmphmnmmﬂ
North America driven by cold ocean temperatures in the
equatorial Pacific), overriding habitat effects. Alternatively,
forest structure might influence reproduction only in years of
poor reproduction; for example, Kriiger & Lindstrdm (2001)
observed that in good years all goshawk territories had high
ductivity with little variation among breeding areas,

L (e P N ST Sated e gy

over a 9-year period to forest strueture in landscapes around
13 goshawk breeding areas in ponderosu pine and pine-ouk
forests on the Apache-Sitgreaves National Forest in Arizona,
Our objective was to assess how :apmduc‘tlva success of

cies) forests has been | es to forest

slmciure and function caused by a century of i
grazing, fire suppression and timber harvest, ind to reduce
the risk of stand-replacing wildfires (Covington & Moore
1994), Accordingly, managers in the region are proposing
mmmm reaom:ondilium that prevailed prior to Euro-
Compared to current forest structure,
these presettlement conditions are churacterized by lower
basal wrea, stem density and canopy closure, und # larger
fraction of the landscape dominuted by large trees (Fulé,
Covington & Moore 1997; Mast er al, 1999; Fulé et al. 2002;
‘Waltz ef al. 2003). Concern that prescttiement forest structure
will affect goshawk populations adverscly is one of the main
mmwmm-mwwm
jon of {US Fish and
W‘ldl‘&semlﬂ)u
Managers would benefit from an empirical assessment of
how these three alternative forest structures would affect

Roshawks varied with similarity of goshuwk breeding arensto

three al ive forest (gost :..,"'

preferred foragi i I conditions) over a
that includ, nmnmor.-im.h- litions typical

of thn South-western United States.

Methods

STUDY AREA

We stodied goshawics on the Black Mesa and Lakeside Rangor
Districts of the Apache Sitgreaves National Forest in cast-central
Arizons. The stedy area is part of the Mogollon Plateau, an area
dominated by hasaltic and limestone type soils that forms the
uplified southern edge of the Colorado Plateau and ia dominsted
Iy pondeross pine. Elcvations in the study ares ranged from 1768
o 2417 m {mean 2134 m). In these breeding arcas, silverieal cak
[Gmmm(’lﬁlmi-wm

mm»@ﬂm pu:mmh-wldboklul. dwa-ﬂuduuhmu spermal freq:
pot RNy al pond: pine, ially at lower elevations or on south-
--—- usef e T P g
umbwol‘ shawk i 4 and Acighes

m-m.rmmdmduwwﬂmmm
ndmmmmwmamwm
more expedient approach by correlating g

species were Doaglas fir (Peendotsugn mensiesii), white fit {Abies
concolor), and aspen (Popube tremudoides). Gambel oak (@ gambelil)
and New Mexico locust (Rebiniy weomexicana) were common

with similarity of goshawk breeding areas to adt of these
three al ive forest

Several previous studices have related stand characteristics
to goshawk reproduction (Crocker-Bedford 1990, 1995; Ward,
‘Ward & Tibbets 1992; Patla 1997; Finn, Marzluff & Farland
m; Although each of these studies provided useful

fi ion about | duction varies with one or more
forest trall, nnatwysddluud these pirticulir forest structures
directly or compared empirieal support for alternative
hypotheses, Furthermore, these studies were limited to
relatively short monitoring perfods: 3-7 years per territory
(Patla 1997) or 1-3 years per territory (all other studies),
Monitoring reproduction for > 3 years is appropriate because

es species ugh Annual at the
nearest weather station (Show Low Airport, 2102 m elevation)
uveraged 399 cm during 1993-2002, with driest years i 2002
(245 cm) and 1996 (314 cm), and relatively wet years in 1993 (534 cm),
1994 (50-7 cm) and 1997 (46:6 cm),

Our rescirch activities ocourred within 8 1215-hu elrele (radius
1967 m) from the geographical centroid of each area’s known
et bocations, To avoid the implication tht tese circles correspond
exnctly 1o goshawk territories, we use the term ‘poshawk breeding
areas’ to refer to these circular areas,

Mone of the goshawk breeding areas in our study experienced
fimber harvest in > 8% of the breeding area (mean 2+8%, range
0-T6%) during 1993-2002, Thus we believe that the goshuwk
reproduction we observed was not affected by disturbance or other
short-term effects of timber harvest.
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MONITORING GOSHAWK REPRODUCTION
During 1993 mmmmwmwm

timber harvest in > 10% of the ares during the 10-year period)
wudhwlhmmmﬂmnm‘nhﬂ:n
this region nest in forests dominated by pine,

our fon 1o broeding arcas in (hat forest type. We then selected

mmmmmm' rversi

o s in the study Each year, we first
v_iuim:mwunyﬂ-dhﬂr;mhm»d
May An historie

m;mmladmewdmormmnmhm
goshawk was observed at keast onee during the previous 3 yeans. If
mmwmumuﬂﬂ.wm

ches within & 16 km radi id of known
nests, excloding pinyon-juniper woodlands, mendows or other

mnwmphlmmﬁuwwmuhM;Qm
and schecied thee arces randomly with & di
Mhlimwmuﬁwwpm
wuren (soe Table §1 in Supplamentary material).

MEASURING FOREST STRUCTURE

trecless arcas. Following USFSSoulhmRaﬁml i
poshawk & 1993; Joy,

After the 10 years off Moring, when all nest jons hiad been
d, we d forest i “""'Ihl!bm
" ple point per 408 ha (10 scres)

mum;mmmwmu ding to
clicit responses from nortbern goshawks. Playback tapes provided
by the USFS included both the adult ‘alarm’ call and the female
M'odlm;hmunwmdfmlmmurlyluly{nﬂﬂh;

" Univmi'lm Mﬂmmr(l.leiumdm mmm
positioning system (GIS) units 1o locate each paint on the ground.

Based on radio-telemetry studics, Reynolds eral. (1992) posited
three key [ to a goshnwk home range: nest areas (73 ha

period) and the wail call was used from late July to carly 5
{Nedgling period). Because Woodbridge & Detrich (1994) found
05% of alternative nests within 800 m of the last known nest, wo
placed 24 calling points uniformly throughout an B00-m radi

wround previous nest sites, TF we could not verify nesting nctivity In
un occupled irea early in the season, we condueted i second survey
during the Medgling dependency period (August), We spent up IEJ?

divided wmong three aliernate nest nreas and three replacement
areas); u post-Nedging family aren (170 ha near the nest uscd by the
fermala wnd fledglings from incubation through juvenile dispersal)
wndd it Foraging area (2185 ha of sdditionnl fornging area for the male
goshawk). Areas chose 10 the nest mity have & different influence on
goshinwk reproduction than do more distant areas, Thus we

peraop: P
An wfen was id ied if u pair of gosh were
inferred to use the arca during t keast part of the breeding season,
based on presence of 3 new or relurbished nest, an adubt bird ut or
near a nest on 2 2 occasions, or fresh mutes, moulted feathers and
prey remains around a nest stiructure (Ingraldi 1999). A pest was
considercd nctive if we observed a femile goshawk in incubation
mmuhﬂmﬂuﬁmumﬂdlmwm‘m
fawis (Ingraldi 1999). Active nsts wero viited
nlun 10 days i wnd p
ﬂummmﬂl‘nhﬂmmmw
lmanulm-smamdmsmwmnmm
incd using Boal's (19%4) p phic gk .’L_L d
number of days since hing. Producti d as
nuhﬁn‘nﬂﬁwhlmﬂeﬂﬂlﬂl”hm&lhm
mhq—:mmmmﬂnm;
Wemsed
Mjp’mm}ulmdm\wﬂwm

Nest productivity i a problemati omily
nest areas where pairs arc presenl and initiate hroeding but ignores
i use or eardly aband of lower quality sites

(McClaren ef al. 2002). Kriiger & Lindstriim (2001) found that
‘breeding pairs of goshawks occupied progressively poorer breeding
sites as number of breeding pairs increased, ie. only the best sitoy
mmmmmmmmmﬁdmw

both Wiens &

d forest in two areas; & civeular ares centred on
the geographical centrold of the beceding area’s nest locations, und
 lnrger annulus sround this circle. The 243-ha circle (mdius 380 m,
=6 anmple palnts) was intended to encompuss the nest arcas and
post-Medging fmily area; farb:mhymmﬁ!blbﬂmnlk
Central Zone of a goshawk breedi The
within n circle of mdius 1967 m, excluding the Central Zone, and
thus encompassed 972 ha {(~240 sample points) of the foraging area
clomest to the ness; we refer (0 this anea s the Foraging Band. Totaling
1215 ha, these areas represent balf of u 2430-ha bome range for a
pai of breeing goshawks (Reynolds ef al. 1992; Keanody el al.

19M4). Funding limitations p P dditional breeding
aress, of the entire forging area.

Wmﬂﬂﬁhﬂimﬁutlmmmum
PP duens (LIS Posst Scrvies

Im}mnﬁnmwm“phnud!hmmmphu
(1) variable-radius plot ulilizing » 10 baws! erea factor (AAF) prism
within which we recorded d.b h., height and species for each live
tree; (2) 0-405-ha (1-acre) circalar plot within which we tilied 21l
snags > 294 am dboh. and logs > 254 cm a1 midpoing; and (3) 2
0-00405-ha (0101 -cre) fined circular plot within which we tallied all
scodlings snd ssplings < 127 cm d bh. Our minimun size thresholds
for tallying smags and logs comespond 10 snag and log definitions in
Reynolds eraf. (1992).

Afer caleuluting basa) srea by species, we used USFS lgorithms
10 calculate three derived variables at each point: forest type, canopy
) class nnd di diameter class. We recognized 10 forest

M(mszlﬂ)ﬁmlhu'h ber of fledgl Juced
per adult goshawk over a 10-year period was ‘u lelnble index of
fitness' (which they defined e recruitment o the breeding popalation).
chdmm“fw&s&dwﬁdﬁwumww

because b it arca with u newly M not
be classified as i

From all 46 goshuwk breeding arcas known and monitored
annually for all or part of 19932002, tuded 18 di

wlmhmm pine, ouk, pinyon-juniper (P1), aspen,
mixed conifer, pine-oak, pine-PJ, oak-PJ and PJ-oak] bused on the
bl aren of ench troe species with respect 1o thresholds defined
by Eyre (1981) und US Fish and Wikilile Service (1995 52— 58). We
eatimated canopy closure cluss from percentage of a theoretical
masimum Stund Denalty Index (SDI) for ench forest type using the
USFS algorithm (McTngue & Patton 1989; US Forest Scrvice

because > 50% of the breeding aren was dominated by nllhnr
phw-]umwwnmdmnﬂetwllﬂw typeund Tour breeding

1993k} and maximim SD values for cach forest type proposed by
lnn,l (1985). C&rww closure chss boundaries were 40% canopy
Lo 3 S0, S0% ennopy closure

arens #t which major disturbance (i

© 2007 Thi Authors. & I lation © 2007 British Ecologieal Soclety, Journal of Applied Ecology, 45, 342-350







Table 3. Models relating goshmwk reproduction 1o the percentage
similurity of u breeding srea to 4 reference forest structure, for 13
goshawk hreeding nreas monitored 19932002 on the Apache-
Sitgreaves Nationul Forest, Artzonn, Only models with AAIC, <5
und ¢ = 010 ure shown. Eight models were tested

Standnrdized

coellicient
Reference forest — —_—
AAIC, 2 ¥
Coshuwk guidelines 00 045 067 NA
Diameter distribution  1-3 039 040 NA

-
E

Coshawk guidelines 41 045 044 004
*Model number from Table 2

incrensed to 50% (range 32-82%). The Foraging Band of

24+ -

15

Fledgiings pes year monitoned

00 i i A 3

breeding aren was somewhat more similar to the goshawh
guidelines, nveraging 43% similarity (range 26-57%) for
the full pmcnpuon and 71%(mny 53-85%) for the dinmeter
fistribution only. P ilarity between breedi
areas and preferred foraging habitat 1 65% in both
IthenlanumlnﬁForagmannd.C hawk breedi

”. a0 40 B0 B0
Simitarity of Cantral Zono bo
goshawk guidalinen
nz. Mﬂn mumber of goshawk fedglings per year monitored
d with increasi ity 1o the goshuwk guidelines for

areas were ehout 30% similar to presettlement mnditlm
with no Central Zone or Foraging Band exceeding 38%
nimilarity,

Three of the four models refating goshawk reproduction to
the goshawk guidelines were supported by the data (Table 3),
including two models that included only effect of forest
structure in the Central Zone, and one model that included

5= 13 ferritor itored on the Apache-Sitgreaves National
Forest, Arizona over 9 years (' = 0:45).

Discussion

A PRIORI HYPOTHESES

wmﬁhmm&mmmmmw;hnd None of the expected iations b repro-
Contrary o areas mmmmmmmﬁm 'l'hewmno
wumambhdmmdmdymfmtxmmm ibed idh of i d gosh production in breeding
by the goshawk guidelines tended to have lower gosh I ibled preferred foraging habitat, orof d d
productivity (Table 3, Fig. 2). This negative infl wis production in forest imilar o il
most pronounced for forest conditions in the Central Zone,  conditions.
for which a | standard deviation (SD) increase in p B Th pattern wu that :untrnry tor our hypothesis,
simnilarity wasassociated with a half SD d ing ivity production of fledgh | s the breeding area’s
“The similarity of the Foraging Band to the goshawk guideli imilarity to the goshawk guidelines i 1 de
had & negati iation with goshawh | ..,Inonl;r hnwk duction not i with similarity to the
one model, but the coefficient was close to zero (Table 3), In nmbawk gmﬁshm‘! One possibility is that Rmaoldu etal.
light of these surprising results, ined models for the {mz)medmmmmummm
three worst years of goshawk repwdn:ﬂnnttm mun prey Theirp ived three key deci:
2002), as well as the three best years of g g or i ions, each of which was subject to uncertainty
{IH&!WMIMM&MSIJ (Arizona G: d Fish Dep 1993), First, Reynold:

euf {l%muﬁmmqulm&m
mmwmhmuimgmmnuhm

ik to goshawk diet, and despite
thnfmt Mmof the Mrpecium unavailable in winter.

rialy In both 4 and
the sign and size of standardized coefficients were similar 1o
those observed across all 9 years. No ' val ded 45%
(Table 3).

No model relating goshawk reproduction to ideal foragi
habitat or to p farest wiis 1 by
the data, Because our ﬁmn: modd.s could be insensitive lo

i trends plots, which confi

dly, Reynolds et al. (1992) interpreted primary f
o estimate whether each species was found in low, moderate or
hr;h nh.mdrum in each VS8 canopy closure class These

the luck of nssociation between fledgling success and these
two forest structures in either the Central Zone or Fornging
Band,

ly subjective because the primary
I:I.crnture did not use VSS as an independent variable and
he three ak b were not defined explicitly,

"Thirdly, Reynolds et al. (1992) translated tallies of the number
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of species scoring *high® and “medium’ in each VS8 class into
optimal pereentages of the landscape in each class. Although
R Ids et al, (1992) di { and T | these tnllies

territories had high (> 60%) percentage mature forest with
Imie inter-territory variation. The most regularly occupied
in herstudy w b ized by relatively greater

of mature forest cover. Patla (1997) also observed

thoughtfully, others (e.g. Arizona Game and Fish D
1993) interpreted these same data as suppcrlin;n p:uwr!punn
with larger fractions of the land d by larger
trees and denser canopy closures. Errors at ench step in the
process could have synergistic effects that compromised this

mumpuam, is that nqmumd (1992) erred in
their fund 7 goshawks are habitat

i d prey specialists that lhnu best in a land

a mll positive effect of sage-scrub openings on occupancy
and reproduction (' = 0-22) and speculated that prey
production was relatively high in those openings.

The low correlations we observed may be related to the fact
that our circular areas did not necessarily correspond to arcas
of most intense goshawk use. None the less, we belicve the
1215-ha circular areas we sampled included most arcas used

with mummm Dmnmn & Mm!}md Gmnld
e al. (2005) quest
that goshawks are prey generalists and lubﬂ.ll specinlists.

Finally, the goshawk guidelines use a forest descriptor
(V5S5) that has never been cvalunted rigorously for its utility
s o deseriptor of wildlife habitat (although it was developed
originally for this purpose: Thomas 1979). To the extent that
WSS is an inappropriate descriptor it would contribute 1o
statiatical noise in our analyses, but such noise is unlikely to
cuyse the negative corrclation we observed.

Our mmits oiTerm auppurl for the alternative lypothesis

that rep success i in breeding arcas with
i ing p ge of ideal foragi Iuhlm.“ irical
studics of foraging locati lected by goshawh iuthc
western United St ined by Gi Id ef al. 2005)
were riably i in d ing that goshuwk
a0 fowset : szcd by sy

Mmmmmhhnumnmmmw
thund: indifferent to prey

Mnmhupuwltohmmmdhidtmwlm
(Penteriani, Famu&Fmdm MI} Bomm lhuc!'um

by breedi hawks parents and fedglings during the
Ixudm;m On the nearby Coconino National forest,
mean home range size (95% harmonic mean) during the
breeding season was 840 ba for 23 females and 1341 ba for 12
males (Hall 2001). Similarly, our 880-m radius Central Zone
bably includes areas most imp 10 juveniles and
adult females during the fledgling dependency period.
Kennedy et al. (1994) reported that 96% of the locations of
fledglings were within 800 m of the nest during the first
4 weeks of the juvenile dependency period, d ing to 76%
in the last 4 weeks. However, these home range areas are not
circular, and goshawks use areas within their home range
on-uniformly (Kennedy ef al. 1994; Beler & Drennan 1997).

WHAT MAKES SOME GOSHAWK BREEDING AREAS
MORE PRODUCTIVE THAN OTHERS?
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than ofhers. The cantrary findings of McClaren et al. (2002)
may reflect their use of fledglings per active nest as the
refpanse vnri:bh ignoring differences in ocoupancy rates
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prefierred habitat and from th

10 years in the western Un[wdSwu(len&Smllh 1994;
Keane 1999; Salafsky, Reynolds & Noon 2005) and Sweden

idelines. Thus we exp "l]\l.! flari lnllll-s (Tornberg, Korpimiiki & Byholm 2006), but was uncorrelated
wouillbc fated ly with gosh with goshawk population growth in a 24-year time-series in
Outmull:dowtuworll‘.'mmon meﬂ_' k G (Kriiger & Lindstrdm 2001). Based on the three US
breeding area was > 39% similar 1o restored conditions, and m“h&u&nwmh-mymidmd
¢ caution sgainst polating our results to the effects of  year-to-year variation in for goshawk popula-
lnrge-area restoration treatments. mm&:mwmhmﬂehﬂmﬁmu
The three ft incd had ontymoderate  that prey ab tso drives rep tion among
infl k ivity, Two other studies, using  goshawk breeding areas. To our knowledge, no study has
d:ﬁumfnmmfumdmlcmmarmmdm tested this hypothesis.

of hawlks in the western Disturbance levels, such as number of ronds, traffic volume

Uuiwﬁsmqup (2002) found Umlpmpom’onuofsixvmn
tiom types did not differ between 56 higher-productivity and
44 lower-productivity goshawk territories in a 9-year study in
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per occupied nest, and attributed this muiunthc fiuct that l]l
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we believe that an liori fid
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We ask that the Forest to inlclude a thorough description for old growth throughout the planning .

of this project. While tree age is an essential aspect, old growth should describe more features of
a late-successional forest than just the standing live trees. As you are aware, there are essential
structural features of old growth as old trees, snags and large dead/downed fuels, and between-
patch structural variability (with large trees and age variability as additional features for
consideration, depending on forest type). We recommend the Forest expand its definition to
include the essential structural features of old growth.for the purposes of the Bill Williams
planning document. )

Because Gambel oak and aspen are relatively rare habitat types, we ask the Forest to be careful
and strategic in the treatments of these vegetation types.

Structural heterogeneity is very important to wildlife, both in terms of horizontal and vertical
structure. We ask that the Forest recognize that although ladder fuels can canse increased fire
risk, they are important to wildlife, and should not be eliminated across large areas of the
landscape.

The Department supports meadow, grassland, and open savannah treatments as they pertain to
the Bill Williams project.

Ponderosa Pine:

The Department is an advocate for forest restoration and reducing unsustainable densities in the
ponderosa pine vegetation type. However, we also recognize the importance of the historic
range of variability, which in addition to open, park-like conditions also includes forest
conditions that favor closed canopy species.

We encourage the Forest to manage toward habitat diversity that includes greater variability in
forest/meadow patch size, vertical heterogeneity (multi-layered canopies), tree density, basal
area, and successional stage with an emphasis on old growth retention.

Specific to the Scoping Packet, we ask the Forest to strongly consider a wider Basal Area (BA)
within the Desired Conditions, as 10-50 BA will not support many of our closed canopy species.
We ask that you place more emphasis on ensuring a mosaic of all successional stages, now and
in the future, throughout a landscape comprised of all known habitat types.

In order to facilitate this approach, please refer to and draw from our attached AGFD-USFWS

DRATT document “Desired Ponderosa Pine Forest Conditions for Wildlife in the Southwest”. This

|8-10 »

is still a draft document, and be advised that we have initiated a revision of this document in

collaboration with Ecological Restoration Institute. We will keep you posted on our progress toward

a final document.

Mixed Conifer :

The Department would like to work closely with the Forest on appropriate treatments for mixed

conifer

Unlike ponderosa pine, there is relatively little existing information on the historic reference

condition of mixed conifer. In addition, within the Kaibab Health Focus Group final repart it

was recognized that there is lack of consensus on how to treat mixed conifer (see page 23).

Staying true to the recommendations from that document, the Department would advocate that

the Forest take an smaller scale experimental approach to treatment in mixed conifer.

The Depariment would like to know if the Forest plans on treating the mixed conifer vegetation

within the two categories of wet and dry mixed conifer, as has been done in Forest planning? As

with historic reférence condition, there is little information on the fire interval of dry mixed
2
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conifer. To this end, we are somewhat concerned about the similarity we see between PIPO
DFCs and mixed conifer-frequent fire DFCs and wonder how that may or may not play out on
Bill Williams. With such similar management direction for the two vegetation types our concermn
is that we will convert dry mixed con — frequent fire into PIPO when actually it’s an important
and distinet Potential Natural Vegetation Type.

Also related to dry mixed conifer, how will this vegetation type be defined, and subsequently
mapped?

If t’i;epeFerest is going to continue with the dry mixed conifer concept, we rem‘nunfend a;ddtes_aing
the importance of retaining transitional, ecotonal habitats between ponderosa pine and mixed
conifer for wildlife.

The Department is committed to assisting the Forest in designing a project that reduces fuel in
such a manner as to restore the spatial hetcrogencity and ecological function to the landscape,
while simultaneously protecting the city of Williams from non-natural fire. Thanks for your time
and please feel free to contact me with any questions you may have.

i Rogers
Habitat Specialist, Flagstaff
(928) 214-1251
aropers@azgfd.gov

Sarah Reif, Habitat Program Manager ;

Laura Canaca, Project Evaluation Program Manager
Bill Austin, USFWS Ecological Services

Larry Phoenix, Field Supervisor
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meet their needs for forest and wood produets, while protecting these resources for future generations” to *...in
order to meet their personal use needs...”

Please add to the “need for” list:
* Preventing erosion and soil loss that could further impair watersheds.
» Protecting rare, threatened, and endangered species.

* Protecting and enhancing wildlife habitat.

Emphasize Restoring Forest Resiliency

Department of Agriculture Secretary Vilsack recently stated, "Our shared vision begins with restoration.
Restoration means managing forest lands first and foremost to protect our water resources, while making our
forests more resilient to climate change™ (Forest Service 2009). The Forest Service Manual FSM 2020 defines
Ecological Restoration as "the process of assisting the recovery of resilience and adaptive capacity of
ecosystems that have been degraded, damaged, or destroyed. Restoration focuses on establishing the
compaosition, structure, pattern, and ecological processes necessary to make terrestrial and aquatic ecosystems
sustainable, resilient, and healthy under current and future conditions."

Mature, natural forests are resilient to disturbances because of their genetic, taxonomic and functional
biodiversity. This resilience includes regeneration after fire, resistance to and recovery from pests and diseases
and adaptation to changes in radiation, temperature and water availability including those resulting from global
climate change (Mackey et al. 2008:5).

We encourage the Forest Service to focus this project on restoration of natural processes, such as fire, and
restoring forest resiliency to help address the impacts of climate change and the historic impacts of fire

suppression, logging, and livestock grazing.

Proposed Action

The Scoping Packet identifies mechanical thinning treatments that could occur on the entire project area.

At the public meeting in Williams on May 11, 2011, it was acknowledged that the project would take several
years to complete, and some areas could be prohibitively expensive. On page 6, it says under the “Prescribed
Fire” heading, “In areas where operability is limited and more costly (Zones 3, 4, 5, & 7), only prescribed
burning may be used to meet resource objectives; this would be dependent on implementation of the strategic
fuel treatments designed to enhance control lines.” The Sierra Club supports the use of fire to restore
ecosystems, and finds this alternative preferable to mechanical treatments on steep slopes where mechanical
treatment could lead to erosional problems and dangerous conditions. Helicopter treatments on 3,468 acres is
not defensible and is an y expense for the KNF, a safety hazard, and a significant disturbance to
wildlife and nearby residents.

The Arizona Bugbane botanical area boundary should be respected. Treatments should protect the
boundary, but mechanical treatment should not occur within the area because machines move across the ground
too quickly for operators to observe details of vegetation composition. Skid trails in this area could also invite
non-native invasive species.

12-5
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The Strategic Fuels treatments should be considered in the context of restoring natural fire to the forest.
Rather than creating artificial linear swaths, the Forest Service should focus on utilizing the natural features of
the land, including the vegetative features for fuel breaks, This means using the using the existing
heterogeogeneity and creating additional vertical breaks where necessary. This should be minimized in order to
reintroduce natural fires, (Allen et al. 2002, Weatherspoon and Skinner 1996). The wide, relatively straight
clearings running perpendicular to slopes proposed can cause soil loss and habitat fragmentation and if the goal
is to continue fire exclusion, then the treatments will be counterproductive.

The Forest Service should consider implementing fuel reduction first in arcas where limited resource
investment may be able to create more fire resilient stand conditions. This may include sites with little
encroachment of small trees and open stands dominated by large conifers or hardwoods. Targeting initial work
in these areas will maximize the area to be treated with available funds and personnel, and thereby provide the
greatest opportunity to quickly reduce fuels and restore ecosystem function at larger spatial scales. Larger, fire
resistant trees should be left uncut,

Alternatives

The National Environmental Policy Act (NEPA) requires that the Forest Service consider and
“Ir]igorously explore and objectively evaluate all reasonable alternatives.” 40 C.F.R. § 1502.14(a); 42
U.S.C. § 4332(2)(E) This helps provide for clearer definition of relevant issues for environmental analysis
and provides a basis for choice among options.

We agree with comments submitted by the Center for Biological Diversity and ask that the Forest
Service develop and evaluate an alternative that would meet the purpose and need for action while
conserving any presettlement and large trees outside of a well-defined wildland-urban interface -
approximately ¥ mile from established community infrastructure.

Current Conditions

Table 2 gives conditions for riparian/wetland vegetation. At the public meeting in Williams on May 11,
2011, KNF representatives said that there was no riparian vegetation in the tr t area. If there is riparian
vegetation, wetland emergent vegetation, wetland or aquatic habitats in the treatment area, thinning activities
should leave a buffer zone around these places that is sufficient to anchor soils and capture ash that may flow
downhill after prescribed or naturally-occurring fires. This will protect water quality. Mechanical equipment
should not be allowed to pass through these fragile, important habitats.

Removal of white fir ladder fuels is a major goal of this project. White fir is a natural component of Bill
Williams Mountain forests, and does have habitat value, Prone to heart rot and wind throw, white fir house
cavity nesters and insectivorous birds (Hopkins 1982, Airola and Barrett 1985). White fir germinates well in
bare mineral soils, so burning will contribute to a new generation of white fir saplings. Frequent fire will be
required to regularly re-treat and suppress white fir.

Seeding the understory after treatments may help to inhibit non-native invasive species, and to shade

|1 .17 white pine seeds, to prevent germination. Keeping livestock grazing out of areas where white pine is

undesirable might also be helpful, since a dense, healthy understory will suppress woody species germination,

3



Since white pine understory below ponderosa “is most apparent in these stands closer to the base of Bill
Williams Mountain” (p. 14), the goal of reducing the ladder fuels below ponderosa should be achievable
without having to perform mechanical treatments in the “limited and more costly” zones. This area is also most
| 9-1% important for treatment to protect the wildland-urban interface. For these reasons, mechanical treatment near
the base of the mountain only, and treatment exclusively with fire higher up on the mountain, is desirable.

1% il The plan states that regeneration of younger trees is inhibited by fairly even-aged stands (p.16). Pre-
settlement and any and all old growth trees should not be cut. Large trees should not be cut to make room
for regeneration. Conservation of large trees in fuel treatments is critical to restoration of fire-adapted forest

14.{5/ ecosystems (Brown et al. 2004, DellaSala et al. 2004). Some shrubs should be left in the understory to provide

a-b forage, cover, and nesting sites for wildlife. Some pockets of very high density forest should be left intact.
After the forest is thinned and openings are created, some regeneration will naturally occur, unless the soil is

(447 compacted from heavy equipment, Understory seeding with a native seed mix should follow treatment, to
suppress non-native invasive species, many of which increase fire risk on the landscape.

(1-18 Impacts of livestock grazing should be considered as well. Livestock grazing contributes to the long-
term and degradation of grasslands contributes to the encroachment of noxious and invasive weeds as well as

19 -4 woody vegetation, Spread of noxious weeds is a reasonably foreseeable and potentially significant forest-wide
cumulative impact of the proposed action,

[q-20 Insects, diseases, and mistletoe are naturally part of the system (p.17). Once needles fall from dead
trees, active crown fire risk in those stands may be reduced (Fleming et al. 2002, Romme et al. 2006, Jenkins et
al. 2007). It is unclear what treatments arc being proposed to deal with insects, disease, and mistletoe. Since
snags and witches’ brooms provide important habitat values, and mistletoe provides a drought-resistant food
source for wildlife, the best treatment of these areas may be to burn them but not mechanical treatment.

Mexican

The Bill Williams Restoration project area overlaps with habitat for the threatened Mexican spotted owl.
Activities associated with this project, including any logging, road construction and prescribed fire may affect
|9_2| spotted owl critical habitat. Because of concerns about failure to monitor and inadequate monitoring and the
potential for this project to result in an exceedance of incidental take relative to this species, we ask that the
Forest Service refrain from actions that would affect the owls until they the Forest Service has consulted with
the U.S. Fish and Wildlife Service to ensure that this project would not result in significant harm to the owls and
their habitat and exceedance of incidental take.

(q-22- The Sierra Club cannof support a one-time deviation from Forest Plan guidelines for Mexican spotted
owls at this time. Please be explicit about the activities the KNF is seeking to undertake in these areas, how they
deviate from current guidelines, why they are necessary, and how much habitat would be affected by the
amendment.

Northern Goshawk

As the Forest Service knows, the implementation of the Management Recommendations for the
Northern Goshawk (MRNG) in the Southwestern United States (Reynolds et al. 1992) has been and continues to
1q-1% bescientifically controversial as a means of ensuring population viability for the northern goshawk. The

4

Scoping Document is not specific about what deviations from these guidelines are needed, but the Sierra Club
asks that the Forest Service consider the study by Beier and others (2008) that detected a negative correlation of
goshawk breeding productivity with territories that were treated by logging i with the MNRG
(Reynolds et al. 1992) and the amended forest plans and that populations of the northern goshawk are in decline
across the forest. Please be explicit about the activities the KNF is secking to undertake in these arcas, how
they deviate from current guidelines, why they are necessary, and how much habitat would be affected by the
amendment.

Thank you for considering our comments. Please keep us informed about this project.

Sincerely,

Alicyn Gitlin

Sierra Club Grand Canyon Chapter
318 W. Birch Ave. #8

Flagstaff, AZ
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Appendix D — Past, Present and Reasonably

Foreseeable Future Actions

Past, Present, and Reasonably Foreseeable Actions Considered in Specialist Reports

Kaibab National Forest, Williams Ranger District

Bill Williams Mountain Restoration Project

Following is a partial listing of actions considered in the cumulative effects analysis for this

project:

Activities such as vegetation management, fuels management, livestock grazing,
recreational activities, and other management activities (e.g. noxious weeds treatments)
have occurred in the past, are occurring, and are reasonably foreseeable actions on the
District. These activities could occur on private lands as well.

Firewood cutting has occurred in the past and would likely continue in the foreseeable
future on the District and private lands.

Private landowners may harvest timber on their lands for lumber or to reduce fire
hazards.

Urban development and interface growth will continue on private lands.

Road construction, road maintenance and right-of-way brushing can be expected to
continue on non-National Forest System land.

Road maintenance, reconstruction, or decommissioning may occur with future vegetation
management projects.

Recreation activities are expected to continue to increase on the Forest. Future recreation
projects may be developed.

There is a multi-million dollar electronics site on the top of the mountain providing
communications towers for the Department of Public Safety, USDA Forest Service,
Arizona State Land Department, Burlington Northern Santa Fe railroad and several other
governmental and private enterprises. Several special use permits exist and continue to be
requested for the communications site such as cell tower extensions, new outbuildings,
etc.

The north side of the mountain is home to a small ski resort which operates periodically
throughout the year with downhill skiing in the winter and tubing in the summer.

Following is a partial listing of projects considered in the cumulative effects analysis for this
project:



Past:

Project Year NEPA Activities Status
completed
Spring Valley 1999 Timber Sales, Non- Sales Complete
commercial thinning
Pine-aire 2004 Timber sale (TS); Non- | Sales Complete;
commercial thinning; burning planned
Broadcast burning (BB) | for 2012
Beacon 1997 Veg. Mgt: TS, Timber Completed
Stand Improvement
(TSI), & Broadcast
burning (BB);
Williams High Risk Non-commercial Completed
Project thinning
Clover High Fuels Non-commercial Completed
Reduction Project thinning
Present:
Project Year NEPA Activities Status
completed
City 2005 Veg. Mgt: TS, TSI, & Currently being
BB; includes some implemented
temporary roads and
dozer lines
Twin 2005 TSI & Fuel reduction; | Ongoing — Approx.
includes some 40% implemented
temporary roads and
dozer lines
Bill Williams Cap 2009 Fuel reduction / Hazard | DN signed —
Tree removal on 6 ac. implementation
2010
Williams Ranger District | 2010 Prohibit cross-country | Implemented in July
Travel Management travel (except as 2011 with
Project designated on MVUM); | publication of
close 380 miles of MVUM
system roads to motor
vehicle use.
Hat Allotment Grazing 2010 Authorizes grazing Ongoing
Management
EIS for Treatment of 2004 Treatment of Noxious Ongoing

Noxious or Invasive
Weeds

or Invasive Weeds

Elk 2 (Elk/Lee) Timber Sale Small portion of sale
remains to be cut

Lee 1 and 2 (Elk/Lee) Timber Sale Sale sold, not yet
implemented

Wright Hill Timber Sale Sale sold, not yet

(SpringValley)

implemented




Horse Pine (Frenchy) Timber Sale Sale in progress

Moose (Frenchy) Timber Sale Sale sold, not yet
implemented

Government 2 (Spring Timber Sale Sale almost complete

Valley)

Dogtown (Dogtown) Timber Sale; Pending Sales;

Prescribed burning;
Non-commercial
thinning

Ongoing burning

Foreseeable Future:

Project

Estimated Year
NEPA Completed

Activities

Status

McCracken (WRD)

2010

Thinning (15,200 ac),
Burning (17,000 ac),
Grassland Restoration

PA released in 2008;
Decision expected in
Fall 2011.

Four Forest Restoration
Initiative (Multiple
Projects)

Multiple

Restoration of
Ponderosa Pine
ecosystem (thinning,
burning)

Planning team and
collaborative group
developing strategy
and initial PA.

KA, Isham, Pomeroy
(Frenchy)

Timber Sales

Pending sales

Community Tank

Timber Sale; Non-
commercial thinning

Pending sale




Appendix E — Existing and Desired Conditions Report

Existing and Desired Conditions Report for the Bill
Williams Mountain Restoration Project

Area and Scope

The Bill Williams Mountain Restoration Project is located 4 miles south-southwest of the city of
Williams, Arizona (see Vicinity Map). The project area is approximately 18,000 acres with about
2,500 of those acres being private land. It encompasses Bill Williams Mountain which is the
primary watershed for the city, has historic and cultural value, and is an important
communication site for Northern Arizona. The project area is bounded by 1-40 on the north,
Perkinsville Road on the east, FR 122 on the south and FR 108 on the west. All or portions of
Sections 1-3, 10-15, 22-27, & 34-36 T21N R1E; Sections 4-10, 15-22, & 27-31 T21N R2E; and
Sections 31-33 T22N R2E Gila & Salt River Meridian are included in the project area.

The project area is guided by management direction described in the Kaibab National Forest
Land Management Plan (Forest Plan) (1988, as amended). The project area falls within
Geographic Area 2 — Williams Forestland and encompasses Land Use Zones 6 and 21. Land Use



Zone — Special Area 6 is a botanical area for the protection of Arizona Bugbane, a candidate
species for threatened status. Land Use Zone 21 is an existing developed recreation site, the EIk
Ridge Ski Area.

Current Condition

Watershed Health

Citizens of Williams, Arizona depend on the Williams Municipal Watershed as a source of public
drinking water and for other benefits that multiple-use management of this watershed provide.
Approximately one third (5,932 acres) of the project area occurs in the Williams Municipal
Watershed, which is approximately 26,061 acres in size.

The project area overlaps portions of six subwatersheds, including the two subwatersheds of

Cataract Creek Headwaters and Dogtown Wash which make up the majority of the land base

within the Williams Municipal Watershed. Table 1 below lists the six subwatersheds, the total
watershed area, and the project area acreage within each watershed.

Table 1. Subwatershed (HUC12) names and acreages occurring within the Bill Williams Restoration Project Area.

HUC12 Subwatershed Name Total Project

Number Acres Area Acres
150100040502 Cataract Creek Headwaters 16,695 5,148
150602020202 Devil Dog Canyon 11,192 1,331
150100040501 Dogtown Wash 11,660 816
150602010302 Johnson Creek 30,207 2,719
150602020203 Meath Wash 26,851 1,639
150602020204 Upper Hell Canyon 27,152 6,007

Total 123,757 17,660

As can be seen in Table 2 below, three of the watersheds in the project area are currently
impaired and three are functioning at risk. All watersheds in the project area have soils that are
either impaired or functioning at risk. Reasons for these soil conditions include inadequate
vegetative cover due to excessive fuel loads that prevent establishment of herbaceous understory
vegetation; recent high-severity wildfire that has removed soil vegetative cover; and
encroachment of ponderosa pine, pinion, and juniper into historically open meadows and
savannahs. All of the watersheds in the project area exhibit departures from historic fire regimes
(i.e., departures from historical ranges of variability in vegetation, fuel composition, fire
frequency, fire severity, and fire pattern). Treatments that would reduce the risk of high-severity
stand replacing wildfires would improve the fire regime condition and therefore improve
watershed health in each of the treated watersheds. Road density, location, and distribution also
contribute to impaired or functioning at risk watershed conditions.

Table 2. Watershed conditions of the six subwatersheds within the Bill Williams Mountain project area.

Overall
Aquatic Physical Aguatic Biological Watershed
Score




Watershed | Water | Water | Aquatic | Aquatic | Riparian/Wet
Subwatershed Acres Quality | Quantit | Habitat | Biota land
Name y Vegetation
Cataract Creek 16,695 2.0 3.0 3.0 2.0 3.0 2.4 - Impaired
Headwaters
Devil Dog 11,102 10 3.0 10 20 10 1.8_— Functioning
Canyon at risk
Dogtown Wash | 11,660 2.0 3.0 1.0 2.0 1.0 gt'ori;kF“”C“O”'”g
Johnson Creek 30,207 2.0 3.0 3.0 2.0 3.0 24— Impaired
Meath Wash 26,851 1.0 3.0 1.0 2.0 1.0 L netoning
Upper Hell 27,152 15 2.0 3.0 2.0 3.0 2.4 - Impaired
Canyon
Total 123,757
Terrestrial Physical Terrestrial Biological
Roads and | Roads Fire Forest | Rangeland Invasive Forest Health
Subwatershed Trails an(_j Regime | Cover | Vegetation Species
Trails
Name
Cataract Creek 2.7 2.7 2.0 10 2.0 2.0 10
Headwaters
Devil Dog 2.0 2.0 2.0 1.0 2.0 2.0 1,0
Canyon
Dogtown Wash 2.7 2.7 3.0 1.0 2.0 2.0 1,0
Johnson Creek 2.3 2.3 2.0 1.0 2.0 2.0 1,0
Meath Wash 2.0 2.0 2.0 1.0 2.0 2.0 1.0
Upper Hell 27 2.7 2.0 10 2.0 2.0 10
Canyon

Runoff impounded in seven reservoirs serves as the primary water supply for the City of
Williams. These reservoirs have a combined water storage capacity of 2,755 acre-feet (897
million gallons) of water. Table 3 below lists the seven reservoirs in the Williams Municipal
Watershed, their approximate water storage capacities and percentages of total available surface
water supply. Water from these reservoirs originates from snow melt and summer precipitation.

Table 3. Reservoirs, associated water storage capacities, and percentages of total municipal surface water in the City of
Williams Municipal Watershed.

Reservoir Name Water Storage Water Storage Percent of Total
Capacity Capacity Water Storage
(Million Gal.) (Acre-feet) Capacity
Dogtown 360 1,105 40.2
Kaibab Lake 300 921 334
Cataract 109 335 12.2
Santa Fe Reservoir 70 215 7.8
City Dam 36 111 4.0




Upper and Lower Saginaw 22 68 2.4

Overstory Vegetation

The base of Bill Williams Mountain is primarily surrounded by ponderosa pine cover type. The
southwestern slope of the mountain consists of dry ponderosa pine and gradually transitions to
Douglas-fir and white fir at higher elevations. The northeastern slope of the mountain consists of
Douglas-fir and white fir cover types with scattered aspen and ponderosa pine. Stands within the
project area that average above 40% slope represent 17% of the project area.

The ponderosa pine cover type is approximately 65% of the project area. Some ponderosa pine
stands are on the steep slopes of Bill Williams but mainly are on lower slopes surrounding the
mountain. This type includes a mix of ponderosa pine, white fir, gambel oak, and alligator
juniper. White fir is more apparent in these stands closer to the base of Bill Williams Mountain.

Mixed hardwood and oak woodland cover types are generally on the slopes of the mountain with
smaller isolated stands at the base. Mixed hardwoods are comprised of gambel oak, choke
cherry, maple, mountain mahogany and cliff rose. Oak woodlands are predominantly composed
of gambel oak mixed with scattered ponderosa pine, Douglas-fir, white fir and alligator juniper.
In general, drainages that lead off the slopes of Bill Williams Mountain are moister micro sites
and are primarily regenerating in white fir (Figure 1). As the drainages lead lower in elevation
white fir becomes scarce.

Figure 1: White Fir regeneration within the City Project Area at the base of Bill Williams Mtn. White fir trees provide
ladder fuels and are associated with historically stand replacing fire regimes.

Compared with pre-settlement evidence, vegetation on the benches between drainages has
become denser and has experienced crown closure of Douglas-fir and ponderosa pine. Crown
closure has encouraged significant white fir regeneration which is invading the understory
(Figure 2).



Figure 2: Located along the Bill Williams Lookout Road. This picture shows white fir regenerating under legacy
ponderosa pine.

Aspen stands occur on the mountain and remnant aspen trees can be found in other cover types.
Recruitment of aspen is generally isolated to scree and rock out crops where overstory
competition is minimal and ungulate browse is light. Most stands of aspen on Bill Williams
Mountain consist of larger older trees and are being encroached and replaced by conifers.

Pinion and Juniper woodlands comprise approximately 10% of the project area and are
concentrated in the western portion. Juniper and pinion-juniper sites are primarily stocked with
alligator juniper but often have scattered ponderosa pine, gambel oak, utah juniper, and pinion
pine. The acre distribution of all the cover types is displayed in the table below.

% of
Vegetation Cover Type | Acres Project
Ponderosa Pine 10,554 69%
Oak Woodland 717 5%
Douglas Fir 299 2%
White Fir 1,619 11%
Pinyon-Juniper 654 4%
Juniper Woodland 947 6%
Mixed Hardwoods 146 <1%
Aspen 140 <1%
Grasslands 64 <1%
Mountain-mahogany 40 <1%
Rockland 22 <1%
TOTAL ACRES 15,202

Diversity and Sustainability
The high density of similarly aged trees in the project area impedes the development of grasses,
forbs, and shrubs in the forest understory. Some stands also have a large number of fairly even-




aged trees which is hindering the regeneration and development of younger trees in the
understory. Because of these factors, the forested landscape in the project area is less diverse and
more uniform in age and structure than desired (Figure 3).

Figure 3: Bill Williams Trail within MSO PAC. Photo shows MSO habitat, aspen clones in decline & uniform forest
structure. Trees in foreground are 9 to 16” DBH.

Over the past 10 years there has been a significant decline in aspen vigor in most of these sites.
Aspen mortality in these sites ranges from 40% to almost 100%. This mortality is related to a
number of factors including drought, past late freezes, insect attacks, and disease. In response to
these disturbances aspen start sprouting from their root systems. New aspen development within
the project area is being seriously impacted by ungulate browsing and overstory competition.
This is leading to the potential for the complete loss of many of these aspen sites.

Many natural meadows, grasslands, open savannahs and forest openings within the project area
are being reduced in size and number by the encroachment of ponderosa pine, juniper, and oak.
These meadows and open areas provide areas of high grass/understory plant productivity and
diversity which benefit wildlife species that utilize grass, forbs, and shrubs for feed and low
hiding cover. The Kaibab National Forest and Arizona Game and Fish Department have worked
together to identify an antelope travel corridor south of the Bill Williams Mountain area and into
the southwestern edge of the project boundary. This area was identified as a priority area for
restoration treatments in the midscale assessment document: South Zone Grassland Restoration
Assessment for the Tusayan and Williams Ranger Districts, Kaibab National Forest (USDA
Forest Service, 2007).

The Bill Williams Mountain project area also hosts unique plant and wildlife species habitat.
Mexican spotted owls (Strix occidentalis lucida) have historically inhabited the mountain at its
highest elevations. Other species such as Arizona bugbane (Cimicfuga arizonica), Mexican
whip-poor-wills (Tapacminos cuerporruin), and Cassin’s finches (Carpodacus cassinii) inhabit
the higher reaches of the Bill Williams Mountain. Additionally, habitat for peregrine falcons
(Falco peregrinus), northern goshawks (Accipiter gentilis), golden eagles (Aquila chrysaetos),



pronghorn antelope (Antilocapra americana) and Gunnison’s prairie dog (Cynomys gunnisoni)
occurs within the project area.

Insect and Diseases

Insects, diseases, and mistletoe infections are naturally occurring agents of disturbance that
create snags and other important microhabitat for wildlife; however, uncharacteristic outbreaks
of these change agents can lead to a widespread die-off of forest ecosystems. Insects and diseases
outbreaks have occurred throughout the project area. Between 2000 and 2003, fir engraver
beetles affected larger fir trees across the mountain leaving high densities of white fir snags on
the steep mountain slopes. Other bark beetles such as Ips and western pine beetle were also
active in the project area during the last drought. Mortality from these bark beetles often
occurred in ponderosa pine, Douglas-fir and pinion. Currently bark beetles are not at epidemic
levels but do exist in the project area.

Dwarf mistletoe infection levels in the project area are very high. This tree parasite slows the
growth of trees and can eventually lead to tree mortality. Young ponderosa pine infected from the
overstory will often succumb to mortality long before they mature. Mistletoe-created witches’
brooms also add to the forest fuel ladder that aids ground fires in moving into the overstory
canopy. Left unmanaged, these sites cannot be maintained in a sustainable uneven-aged
condition.

Fire and Fuels

Fire is a natural component of the forested ecosystem in northern Arizona. In the past, lightning-
caused fires burned across the forested landscape every few years. Fire was the process that
thinned the forest and kept it open on dryer slopes and benches. On lower slopes, fires burned
often and at low intensities through grasses and light fuels of an open forest. In drainages and on
higher north facing slopes fuel moistures were higher which allowed greater tree densities and
longer fire return intervals. The mixture of slope, aspect, and landforms (drainages and benches)
made fire severity highly variable on Bill Williams Mountain.

Due to the spatial arrangement of high density trees and fuels, the slopes of Bill Williams
Mountain currently pose a high risk of stand replacement crown fire. Fuel loadings within the
project area range from 6-20 tons per acre in the ponderosa pine type to 12-45 tons per acre in
the mixed conifer. Closed tree canopies with understory tree regeneration create “ladder fuels” to
carry surface fires into the overstory. The ponderosa pine type and mixed conifer forest within
the project area is at a high risk for stand-replacing wildfires while the risk for the woodland
types in the project area ranges from low to high. Stands on the slopes of the mountain are at
high to extreme risk for crown fire.



Figure 4: City Project EA Boundary, South Base of Bill Williams Mountain. Low crowns, dense conditions pose a risk
for crown fire.

The Bill Williams Mountain project area is within the Wildland Urban Interface boundary as
defined by the Greater Williams Area Community Wildfire Protection Plan (City of Williams,
2005). The area contains developed private inholdings. Much of this privately held land has
homes and other structures. Crown fires threaten not only the homes and property in these areas
but also the safety of the residents. Firefighter safety is a great concern in urban interface areas
when wildfires are burning. Firefighters cannot be safely placed in dense stands of trees to
suppress wildfires.

Desired Condition

The Project’s Interdisciplinary Team (IDT) developed a specific desired condition for the Bill
Williams Mountain project area based on “Management Direction” found in the Forest Plan.
The desired condition consists of long-term goals for the project area. In many cases it may take
many years for the project area to reach some of these goals.

In general, forest conditions would provide for diversity within stands without sustaining crown
fire. These conditions would allow managers to use wildfire and prescribed fire to maintain the
area as a functioning ecosystem without causing loss of ecosystem function or to human safety,
lives and values. The desired condition would mimic reference conditions of pre-Euro-American
settlement and follow the Kaibab National Forest Plan direction to:

e Protect human life and improvements.

e Treat fuel accumulations to abate fire risk.

e Not allow fires to spread to lands of other ownership.

e Minimize acreage burned by high-intensity fires.

e Protect and enhance wildlife habitat.



Within the Ponderosa Pine cover type:

Ponderosa pine cover type outside of goshawk post-fledgling family areas (PFAs)/nests and
outside of Mexican spotted owl (MSO) Protected Habitat (Protected Activity Centers and
pine-oak sites having a slope greater than 40%) and Target/Threshold Habitat

Tree density, spatial orientation, and species distribution of trees in the ponderosa pine
cover type will be maintained in a state that is close to vegetative reference conditions.
Vegetative reference conditions are vegetative conditions that existed in the project area
over 140 years ago prior to Euro-American settlement of the area. (See the Vegetative
Reference Conditions section below for a more complete definition of vegetative reference
conditions.) Stands will be fairly open (approximately 10 to 50 trees per acre or 10 to 50 ft?
basal area per acre) with groups of ponderosa pine surrounded by 30 to 80% open
interspaces with scattered individual trees. Stands will be uneven-aged with enough
younger trees developing in the understory to replace larger trees over time as they are lost
to mortality. Understory grasses, forbs, and shrubs will increase in diversity and abundance.
The risk of stand-replacing wildfires will be low.

Ponderosa pine cover type within goshawk PFAS

The ponderosa pine cover type will be composed of a diversity of multiple age classes as
specified for goshawk post-fledging areas (PFAS) in the Forest Plan. This distribution will
be composed of approximately 20% old growth forest (vegetative structural stage 6), 20%
mature forest (vegetative structural stage 5), 20% mid-aged forest (vegetative structural
stage 4), 20% young forest (vegetative structural stage 3), and 20% very young forest
(vegetative structural stages 1 and 2). Canopy densities of vegetative structural stage (VSS)
4,5, and 6 groups of trees will be maintained at levels above those specified in the Forest
Plan (50 to 60% canopy cover). Tree spacing is non-uniform and clumpy. The risk of stand-
replacing wildfires will be lower but still be moderate.

Ponderosa pine cover type within goshawk nest sites

These sites will be composed mostly of VSS 5 and 6 groups of trees. Canopy cover will be
between 50 to 70%. Tree spacing is non-uniform and clumpy. Tree density and fuel
loadings will be maintained at a level that reduces the risk of stand-replacing wildfires
below current risk levels. This risk will generally be moderate to moderate/high.

Ponderosa pine cover type within Mexican spotted owl (MSO) Protected Habitat

Forest patches (i.e., “groups”) of 2.5 acres in size or greater will occur throughout these
areas. A range of patch sizes will exist: Larger patches will occur on northeastern slopes
and drainages, and smaller patches (at least 2.5 acres) will occur on southwestern slopes
and on dry ridgetops. Patches of all ages will occur throughout the area. They will be
comprised of a diversity of seral stages, with most patches dominated by large trees (>18”
DBH). Patches dominated by large trees will retain interlocking crowns and high canopy
cover, and those dominated by smaller trees will develop interlocking crowns and high
canopy cover over time. Manage for an average canopy cover of at least 60%. Openings
will range in size between 1-2 acres and have very few, if any, trees. At least 2 large snags
(>18” DBH) per acre will occur, on average. Large oaks will be retained, and more large
oaks will develop over time. These areas will be managed with an emphasis on horizontal
and vertical heterogeneity; tree species diversity (including a mixture of hardwoods and
shade-tolerant species); diverse composition of vigorous native herbaceous and shrub
species; and healthy levels of residual biomass and down logs (especially those >12”
midpoint diameter). Tree density and fuel loadings will be maintained at a level that




reduces the risk of stand-replacing wildfires below current risk levels. This risk will
generally be moderate to moderate/high. These desired future conditions reflect the best
available science and science-based recommendations for management of MSO
nesting/roosting habitat, as they derive from the newly revised MSO Recovery Plan
(released in June, 2011).

Ponderosa Pine cover type within MSO Target/Threshold Habitat

These sites will have conditions at or above MSO nest/roost characteristics that are
specified in the Forest Plan (150 ft* basal area per acre; twenty 18” or greater diameter
trees per acre; VSS 4, 5, and 6 groups will each have 15% or more of total site stand-
density index [SDI]; 20 ft* basal area per acre of oak). Tree density and fuel loadings will
be maintained at a level that reduces the risk of stand-replacing wildfires below current risk
levels. This risk will generally be moderate to moderate/high.

General desired conditions for the ponderosa pine cover type

o Dwarf mistletoe will be present, but infection levels will be maintained at a
manageable level that allows for sustainable uneven-aged management.

o0 Avariety of oak and juniper size and age classes will be maintained in areas
where these species were part of the vegetative reference condition. Age class
distribution of oak and juniper will be such that some large oak and juniper are
always maintained in these areas.

o0 Large trees of all species will be developed throughout the cover type and many
are allowed to attain a very old age. In particular, trees greater than 24" DBH would
continue to occur at existing levels or higher and risk of mortality of these trees from
wildfires or prescribed burning will be low.

o Fuel loading will average 5 to 7 tons per acre in most of the goshawk habitat in
the ponderosa pine type. Fuel loadings will be maintained at lower levels in the
wildland-urban interface and in areas along major roads that can be used as fuel
breaks.

Mixed Conifer:

Mixed conifer cover type outside goshawk PFAs and MSO Protected and
Target/Threshold Habitat

The mixed conifer cover type will be composed of a diversity of multiple age classes as
specified for landscapes outside of goshawk PFAs in the Forest Plan. This distribution
will be composed of approximately 20% old growth forest (vegetative structural stage 6),
20% mature forest (vegetative structural stage 5), 20% mid-aged forest (vegetative
structural stage 4), 20% young forest (vegetative structural stage 3), and 20% very young
forest (vegetative structural stages 1 and 2). Densities of vegetative structural stage (VSS)
4,5, and 6 groups of trees will be maintained at levels above those specified in the Forest
Plan (40 to 60% canopy cover or 50 to 60% canopy cover in goshawk PFAS). Tree
spacing is non-uniform and clumpy. The risk of stand-replacing wildfires will be
moderate.

Mixed conifer cover type in goshawk nest sites

These sites will be composed mostly of VSS 5 and 6 groups of trees. Canopy cover will
be between 50 to 70%. Tree spacing is non-uniform and clumpy. Tree density and fuel
loadings will be maintained at a level that reduces the risk of stand-replacing wildfires
below current risk levels. This risk will generally be moderate to moderate/high.




e Mixed conifer cover type within Mexican spotted owl (MSO) Protected (Protected
Activity Centers or MSO mixed conifer sites having a slope greater than 40%) or
Target/Threshold Habitat
Forest patches (i.e., “groups”) of 2.5 acres in size or greater will occur throughout these
areas. A range of patch sizes will exist: Larger patches will occur on northeastern slopes
and drainages, and smaller patches (at least 2.5 acres) will occur on southwestern slopes
and on dry ridgetops. Patches of all ages will occur throughout the area. They will be
comprised of a diversity of seral stages, with most patches dominated by trees greater
than 18” DBH. Patches dominated by large trees will retain interlocking crowns and high
canopy cover, and those dominated by smaller trees will develop interlocking crowns and
high canopy cover over time. Manage for an average canopy cover of at least 60%.
Openings will range in size between 1-2 acres and have very few, if any, trees. At least 5
snags greater than 18” DBH per acre will occur, on average. These areas will be
managed with an emphasis on horizontal and vertical heterogeneity; tree species diversity
(including a mixture of hardwoods and shade-tolerant species); diverse composition of
vigorous native herbaceous and shrub species; and healthy levels of residual biomass and
down logs (especially those >12” midpoint diameter). Tree density and fuel loadings will
be maintained at a level that reduces the risk of stand-replacing wildfires below current
risk levels. This risk will generally be moderate to moderate/high. These desired future
conditions reflect the best available science and science-based recommendations for
management of MSO nesting/roosting habitat, as they derive from the newly revised
MSO Recovery Plan (released in June, 2011).

e Mixed conifer cover type within MSO Target/Threshold Habitat
These sites will have conditions at or above the MSO nest/roost characteristics that are
specified in the Forest Plan (150 to 170 ft* basal area per acre; twenty 18” or greater
diameter trees per acre; VSS 4, 5, and 6 groups will each have 10% or more of total site
SDI). Tree density and fuel loadings will be maintained at a level that reduces the risk of
stand replacing wildfires below current risk levels. This risk will generally be moderate to
moderate/high.

e General desired conditions for the mixed conifer cover type

o Dwarf mistletoe will be present, but infection levels will be maintained at a
manageable level that allows for sustainable uneven-aged management.

0 Where an aspen component currently exists within mixed conifer sites, aspen will
be maintained as a viable stand component over time.

o Large trees of all species will be developed throughout the cover type and many
are allowed to attain a very old age. In particular, trees greater than 24" DBH would
continue to occur at existing levels or higher and risk of mortality of these trees from
wildfires or prescribed burning will be low.

o Fuel loading will average 10 to 15 tons per acre in most of the goshawk habitat in
the mixed conifer type. Fuel loadings will be maintained at lower levels in urban
interface areas and in areas along major roads that can be used as fire control
lines.

Woodlands:
e Woodlands will be maintained at stocking levels that are much closer to reference
conditions. The exception to this would be areas within oak woodlands that are identified



as part of MSO Protected Activity Centers and woodlands within goshawk PFAs. These
areas will have higher densities as specified in the Forest Plan. Grass and forb production
and species richness will be high, relative to site productivity, in juniper and pinion-
juniper woodlands and moderate to high in oak woodlands. Woodlands will be in an
uneven aged condition that sustains a mosaic of vegetation densities, age classes, and
species composition.

Grasslands:

Grasslands will be maintained as open meadows or very open savannahs. Tree stocking
will be maintained close to vegetative reference conditions. Grass and forb production
will be at or close to the full potential for the site.

Aspen:

Aspen sites will be vigorous and free to grow without excess competition from conifers.
As older aspen are lost to mortality, new aspen can sprout and freely grow into
replacement trees. Where aspen exists within mixed conifer or ponderosa pine sites, some
openings in the overstory will be maintained over time to allow for aspen regeneration
and development. Aspen will be maintained across the landscape at current levels or
above, and the diversity of plants and animals that occur in these stands aspen will be
improved.

Fire and Fuels:

Surface fuels are to average less than 7 tons per acre in pine and pine-oak forests and 10
tons per acre in mixed conifer forests.

Conditions within the project area would have an average stand canopy base height
(CBH) above 18 feet with canopy bulk densities (CBD) below .05kg/m3 in ponderosa
pine forest types and CBH above 10 feet in with CBD of .08kg/m3 in mixed conifer
types.

The Entire Project Area:

The probability of stand-replacing wildfire will be reduced on and surrounding Bill
Williams mountain, thereby conserving the capability of the watershed to provide clean
and abundant water to the city of Williams.

All six subwatersheds in the project area will be in good condition with little
unsustainable erosion/sedimentation and, where feasible, soils in unsatisfactory condition
would be improved.

0 Herbaceous vegetation, woody debris, and fine litter would be at sufficient levels
(on average less than 50% bare soil) to protect soil surfaces from raindrop impact
and minimize soil erosion in treated watersheds.

0 Poorly located roads and roads in a state of disrepair would be relocated or
obliterated to reduce sedimentation and channelization of drainages.

Periodic understory fires will be reintroduced into the area.

Fuel loadings and fire ladders will be maintained at low levels in the wildland-urban
interface and in areas along major roads that can be used as fire control lines. Overall
area fuel loading will be low to moderate.



e Aspectrum of high quality outdoor recreation settings and opportunities will be available
in the Bill Williams Mountain project area.

e Sustainable scenery is highly dependent upon ecosystem health. Scenery will be restored

to historic conditions in most areas and these provide durable, attractive attributes.

Middleground and background views will have healthy historic forest patterns and forest

cover conditions. Foreground views will have diverse forest cover displaying many large

trees as well as all other ages of trees. There will be spatial variation of forest and

openings.

Noxious weeds will be maintained at a very low to nonexistent level.

Rangeland will be in satisfactory condition.

There will be a diversity of cool and warm season plants.

Threatened, endangered, and sensitive species will occur at similar or higher population

sizes as today.

e Key habitat components for threatened, sensitive, and management indicator species
(MIS) will be maintained over time throughout these species’ habitat.

0 Oaks and other hardwoods greater than 10 inches diameter at root collar (DRC), down
logs greater than 12" midpoint diameter, and snags greater than 18 inches diameter at
breast height (DBH) are conserved at existing or higher levels.

O Trees greater than 18" DBH with spiked tops, lightning strikes, fading crowns, and other
characteristics ideal for wildlife occur at existing or higher levels.

The Vegetative Reference Condition
Reference conditions are those vegetative conditions that existed on this forest at a point of time

prior to Euro-American settlement of the area. This analysis uses the year 1870 as a reference
point because it is just prior to Euro-American settlement of the area and it is a point in time
where we can fairly easily estimate past tree stocking by looking at presettlement evidence that
still exists on the site (old trees, stumps, fallen trees, stump holes). Reference conditions more
closely represent the conditions that probably existed on the forest for a long period of time than
current conditions do. This is because the reference point is chosen at a point of time prior to
heavy vegetative manipulation of the area from grazing, fire exclusion, and logging that occurred
after the late 19" century. Also, long-term climatic conditions have not varied to a great extent
since the last ice age (10,000 years ago). Many studies confirm that there has been a drastic
change in the forest state, particularly in respect to increased tree density, over the past 140
years. Visual observations of presettlement evidence in the project area indicate that ponderosa
pine cover type reference condition average tree density ranged from 5 to 30 trees per acre
compared to a current average tree density of approximately 500 trees per acre. Woodland and
mixed conifer cover types have also significantly increased in tree density from reference
conditions
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